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Categories of Spacecraft Used in This Series 


PLANETARY AND HELIOCENTRIC 


This category includes probes to the various planets of the solar system 
and probes designed to make measurements of the characteristics of 
interplanetary space. Included are also the probes which will pass out of 
the solar system into interstellar space. 


METEOROLOGY AND TERRESTRIAL APPLICATIONS 


This category includes geocentric spacecraft whose primary mission is to 
make remote sensing measurements of the earth and its atmosphere. 
Spacecraft which carry instrumentation to make geodesy and gravimetry 
measurements are also included. Technology, engineering, and communi- 


cations spacecraft or investigations are not included because NSSDC 
does not archive such data. 


ASTRONOMY, ASTROPHYSICS, AND SOLAR PHYSICS 


This category consists of scientific satellites designed to conduct 
investigations of the sun, stellar objects, nonstellar sources, and 


interstellar phenomena. These satellites are geocentric except for the 
selenocentric RAE-B. 


GEOSTATIONARY AND HIGH-ALTITUDE SCIENTIFIC 


This category includes those satellites designed to conduct investigations 
of the characteristics of near-earth space from orbits with apogees near 
geostationary altitude and higher. Three of the spacecraft are seleno- 


centric. Communications satellites are not included because NSSDC 
does not archive such data. 


LOW- AND MEDIUM-ALTITUDE SCIENTIFIC 


This category includes those spacecraft whose apogees are well below 
geostationary altitude and whose primary purpose is to conduct 
investigations in the near-earth environment. 


NSSDC/WDC-A-R&S 82-21 


’ 


DATA CATALOG SERIES FOR SPACE SCIENCE 
AND APPLICATIONS FLIGHT MISSIONS 


Volume 1A 


DESCRIPTIONS OF PLANETARY AND HELIOCENTRIC 
SPACECRAFT AND INVESTIGATIONS 


Edited By 


Winifred Sawtell Cameron 
Robert W. Vostreys 


September 1982 


National Space Science Data Center (NSSDC)/ 

World Data Center A for Rockets and Satellites (WDC-A-R&S) 
National Aeronautics and Space Administration 
Goddard Space Flight Center 
Greenbelt, Maryland 20771 


AM ¥3-/5 32AG# 


PREFACE 


This volume, Brief Descriptions of Planetary and Heliocentric 
Spacecraft and Investigations, part of the Data Catalog Series for 
Space Science and Applications Flight Missions, represents the work of 
many people. The series will describe the data sets held by NSSDC, 
some of the data sets held by NASA~funded investigators, and some of 
the data sets held by foreign investigators; and the series will serve 
as pointer documents for extensive data sets held and serviced by 
other government agencies. 


We would like to thank the many spacecraft and experiment personnel 
who over the years provided much of the information contained in this 
volume. The cooperation of the investigators in supplying current 
status information is gratefully acknowledged. Thanks also are 
extended to the other NSSDC personnel, employees of the on-site 
contractor, M/A-COM Sigma Data, Inc., who have been involved in the 
information handling necessary to produce this volume. Special 
acknowledgment is given to Mary Elsen for her extensive editorial 
assistance and to the File Management group, supervised by Dorothy 
Rosenblatt, for their special computer processing to accommodate the 
format of this volume. 


The Data Center is continually striving to increase the usefulness of 
its data holdings, supporting indexes, and documentation. Scientists 
are invited to submit their space science data and comments to NSSDC. 
Catalog recipients are urged to inform potential data users of its 
availability. 


Winifred Sawtell Cameron 
Robert W. Vostreys 
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Introduction 


1.1 PURPOSE 


The National Space Science Data Center (NSSDC) was established by 

the National Aeronautics and Space Administration (NASA) to provide data and 
information from space science and applications flight investigations in 
support of additional studies beyond those performed as the principal part of 
any flight mission. This volume is one of a series of eleven that will 
describe (1) the holdings of all spacecraft flight investigations for which 
NSSDC possesses data or can direct people to the data source, (2) all data 
sets held by NSSDC, (3) some of the data sets held and serviced by NASA~funded 
investigators, and (4) some of the data sets held and serviced by foreign 
investigators; and the series will serve as pointer documents for extensive 
data sets held and serviced by other government agencies, particularly the 
National Oceanographic and Atmospheric Administration (NOAA). There is one 
major omission from this series: the extensive set of data obtained from the 
lunar missions conducted by NASA, supplemented by a few small photographic 
data sets from Soviet missions. These are described in the Catalog of Lunar 
Mission Data (NSSDC/WDC-A-R&S 77-02) and will not be repeated in this series, 
except for a few cases. The data from IMP-E, Apollo 15 subsatellite, and 
Apollo 16 subsatellite are included in the series, since these data are 
important to disciplines other than those connected with lunar studies. Some 
of the experiments of the Apollo ALSEP missions also yielded useful data for 
magnetospheric and interplanetary physics, but these are not included in the 
series, since the instruments were confined to the surface of the moon. 
Readers should consult the Catalog of Lunar Mission Data if they are 
interested in such data sets. 


The series consists of (1) five volumes that describe the spacecraft and their 
associated investigations (experiments) separated, mainly, into various orbit 
categories, (2) five corresponding volumes that describe the various orbital 
information and investigation data sets, and (3) a master index volume. In 
some cases certain data sets appear in more than one data set volume, since 
they are important to a discipline not normally related to most of the 
investigations on a given spacecraft. The five categories of spacecraft are 
(i) Planetary and Heliocentric, which include planetary flybys and probes, 
(ii) Meteorology and Terrestrial Applications, (iii) Astronomy, Astrophysics, 
and Solar Physics, which are all geocentric except the selenocentric RAE-B, 
(iv) Geostationary and High-Altitude Scientific, and (v) Low- and 
Medium-Altitude Scientific. It is impossible to provide an organization of 
categories that separates the investigations cleanly into scientific 
disciplines, since many missions were multidisciplinary. 


Each volume is organized in a way that is believed to be most useful to the 
user and is described for each such volume in the Organization Section. For 
standard types of orbital information, i.e., predicted, refined, and 
definitive, the information is given in a tabular form to avoid repeating the 
same brief description an inordinate number of times. The standard 
description of a data set from an investigation is a free text brief 
description, since the wide variety of instruments precludes using a tabular 
format in most cases. 


This catalog series has been prepared following a two-year survey and 
follow-up activity by NSSDC personnel to obtain information about the 
completeness of the NSSDC holdings and to solicit the description of data sets 
that will be serviced by individual investigators; these latter data sets are 
referred to as directory data sets. This survey was conducted only for NASA 
missions launched after December 31, 1962, but it includes the majority of 
NSSDC holdings. Unfortunately, of the 100 investigators surveyed, 
representing 346 inactive (no longer associated with an active science working 
team or equivalent) experiments, a small percentage failed to respond in 17 
months of concerted solicitation of information. Consequently, there are now 
20 investigations for which NSSDC has no data that will be dropped from this 
catalog series, since it would be irresponsible for NSSDC to send requesters 
to a possible data source that no longer has data or is non-responsive. The 
investigations that are being dropped from the NSSDC catalogs are identified 
in the appropriate volumes in the series. A small, but non-trivial, number of 
investigations were identified for which data no longer exist or for which the 
instrument failed at launch. These investigations are included in the 
spacecraft/investigation volumes so that users will know that it is fruitless 
to try to obtain such data anywhere. 


The main purpose of this series is to identify the data and the contact from 
whom the data can be obtained within the scope previously defined. In 
addition, we have tried to identify the personnel involved with the 
investigation, so that a user will know whom to contact for an obscure or 
detailed piece of information relative to a given data set that NSSDC may not 
possess. Consequently, we have tried to provide the current affiliation of 
the investigators. In some cases we know that people have retired or have 
gone into different areas of endeavor. The latter case is treated by showing 
the last affiliation of such an individual and denoting that he is no longer 
affiliated by printing NLA after the individual's name. Since this series is 
oriented toward helping interested persons to obtain data from flight 
investigations and helping NSSDC to serve as an effective switching center, 
the spacecraft/mission personnel are identified at the institution where they 
performed their relevant duties. The term NLA is printed with the names of 
these personnel if they are no longer associated with the given institution. 


It is hoped that this series will serve for many years as the source documents 
for data in the disciplines that NSSDC handles. The annual NSSDC Data Listing 
will be used to update the time intervals for which data are available and to 
identify in brief form the new data sets that become available in the future. 
The annual Report of Active and Planned Spacecraft and Experiments will be 
used to describe the new spacecraft and experiments which are placed in orbit. 


1.2 ORGANIZATION 


This catalog contains descriptions of the planetary and heliocentric 
spacecraft launched for which NSSDC has information. Described for those 
spacecraft are the investigations for which NSSDC has archived data. 


The catalog is organized by planet, out from the sun, and then by heliocentric 
missions that collected interplanetary data. Included are the Pioneers 10 and 
11 spacecraft which are on trajectories to take them out of the solar system. 
A description of missions to the moon, with descriptions of the spacecraft, 
experiments, and data archived is contained in the Catalog of Lunar Missions 
Data (NSSDC/WDC-A-R&S 77-02) and is not repeated here. It was not possible 

to obtain information from the following investigations on the availability of 
data and they are not included in the catalog. 


Spacecraft NSSDC ID Investigation Name Principal Investigator 
Mariner 4 64-077A-03 Faraday Cup H. S. Bridge 

64-077A-08 S-Band Occultation A. J. Kliore 

64-077A-05 Cosmic Ray Protons and 

Electrons J. A. Van Allen 

Pioneer 7 66-075A-07 Celestial Mechanics Jd. D. Anderson 
Mariner 5 67-060A-01 S-Band Occultation A. J. Kliore 

67-060A~-04 Trapped Radiation Detector J. A. Van Allen 
Pioneer 8 67-123A-08 Celestial Mechanics J. D. Anderson 
Pioneer 9 68-100A-08 Celestial Mechanics J. D. Anderson 
Pioneer 10 72-012A-08 Infrared Radiometer A. P. Ingersoll 
Pioneer 11 73-019A-08 Infrared Radiometer A. P. Ingersoll 


The format for the experiments has been ordered by categories generally in 
order of the number of investigations. The categories discussed are (1) 
Imaging, (2) Particles and Fields, (3) Ultraviolet, (4) Infrared, (5) Radio 
Science and Celestial Mechanics, (6) Atmospheres, (7) Surface Chemistry, (8) 
Biology, and (9) Polarization. 


Only investigations with some data either available from NSSDC or where the 
source of data is known are discussed. Table 1, however, lists all the 
experiments that were aboard the various spacecraft and indicates the status 
(all or partial, no data, or failed) of the data. Since NSSDC has only a few 
photographs from the U.S.S.R. -- Veneras 9, 10, 13, and 14 -- and no other 
data, only these investigations will be presented and included in Table 1; 
Table 2 contains planetary missions with planetary investigations listed by 
categories of data that are available at NSSDC. For complete coverage of the 
solar system, and for reference, Table 3 (from the Catalog of Lunar Missions), 
similar to Table 1, except that it covers lunar missions, is presented at the 
end of this catalog. Appendix A is an index to planetary missions, Appendix B 
is an index to missions that were primarily planetary but had investigations 
that only collected interplanetary data in the cruise mode, and Appendix C 


contains an index to missions whose investigations were designed to collect 
only interplanetary data. Appendix D contains definitions for terms and 
acronyms that may not be readily recognized by the users of this document. In 
Table 1 there are many similar investigations with similar names, but they are 
listed separately in order to indicate status of availability of data. Under 
Radio Science and Celestial Mechanics, for example, there is only one 
investigation named Radio Occultation, yet occultation data were obtained at 
all the planets. These will be identified in Volume 1B, which is a companion 
volume describing the data sets obtained by the experiments described in this 
volume. It should be pointed out that many of the investigations obtained 
data from the interplanetary region, particularly in the particles and fields 
category. 


1.3 NSSDC PURPOSE, FACILITIES, AND SERVICES 


The National Space Science Data Center (NSSDC) was established by the National 
Aeronautics and Space Administration (NASA) to provide data and information 
from space science and applications investigations in support of additional 
studies beyond those performed by principal investigators. As part of that 
support, NSSDC has prepared this series of volumes providing descriptions of 
archived data, divided into five categories as presented in Section 1.1 (and 
see inside front cover). In addition to its main function of providing 
selected data and supporting information for further analysis of space science 
flight experiments, NSSDC produces other publications. Among these are a 
report on active and planned spacecraft and experiments and various users 
guides. 


Virtually all the data available at or through NSSDC result from individual 
experiments carried on board individual spacecraft. The Data Center has 
developed an information system utilizing a spacecraft/investigation/data 
identification hierarchy. This catalog is based on that information system. 


NSSDC provides facilities for reproduction of data and for onsite data use. 
Resident and visiting researchers are invited to study the data while at the 
Data Center. The Data Center staff will assist users with additional data 
searches and with the use of equipment. In addition to spacecraft data, the 
Data Center maintains some supporting information and other supporting data 
that may be related to the needs of the researchers. 


The Data Center's address for information (for U.S. researchers) follows: 


National Space Science Data Center 
Code 601.4 

Goddard Space Flight Center 
Greenbelt, Maryland 20771 
Telephone: (301) 344-6695 

Telex No.: 89675 

TWX Noe: 7108289716 


Researchers who reside outside the U.S. should direct requests for information 
to the following address: _ 


World Data Center A for Rockets and Satellites 
Code 601 

Goddard Space Flight Center 

Greenbelt, Maryland 20771 U.S.A. 

Telephone: (301) 344-6695 

Telex No.: 89675 

TWX No.: 7108289716 


1.4 DATA ACQUISITION 


NSSDC invites members of the scientific community involved in spaceflight 
investigations to submit data to the Data Center or to provide information 
about the data sets that they prefer to handle directly. The Data Center 
assigns a discipline specialist to work with each investigator or science 
working team to determine the forms of data that are likely to be most useful 
to the community of users that obtain data from NSSDC. The pamphlet 
Guidelines for Submitting Data to the National Space Science Data Center can 
be provided on request. 
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Mariner 4 


Mariner 6 


Mariner 7 


Mariner 9 
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1-Orbiter 
2-Orbiter 
1-Lander 
2-Lander 


Viking 
Vikin 
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Pioneer 10 


JUPITER 


Pioneer 11 


Pioneer 11 


Voyager 2 


Pioneer 5 


INTERPLANETARY 


Pioneer 6 
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Pioneer 7 
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Pioneer 8 
Pioneer 9 
Helios A 
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Table 2 


Planetary Missions, by Category of Data Available at NSSDC 


INVESTIGATION INVESTIGATION 
CATEGORY PLANET CATEGORY 
IMAGING | MERCURY | MARINER 10 INFRARED 


VENUS MARINER 10 
PIONEER VENUS 1-ORBITER 
VENERA 9 

VENERA 10 

VENERA 13 

VENERA 14 
MARINER 4 
MARINER 6 
MARINER 7 
MARINER 9 

VIKING 1-ORBITER 
VIKING 2-ORBITER 
VIKING 1-LANDER 
VIKING 2-LANDER 


JUPITER 


JUPITER PIONEER 10 
PIONEER 11 RADIO SCIENCE & IE 
VOYAGER 1 CELESTIAL MECHANICS VENUS 


VOYAGER 2 
PIONEER 11 
VOYAGER 1 
VOYAGER 2 


PARTICLES & FIELDS 


MARINER 2 
MARINER 5 
MARINER 10 

PIONEER VENUS 1-ORBITER 
PIONEER VENUS 2-BUS 


JUPITER PIONEER 10 
PIONEER 11 
VOYAGER 1 


VOYAGER 2 


JUPITER 


ULTRAVIOLET 


ATMOSPHERE 


MARINER 6 
MARINER 7 
MARINER 9 
PIONEER 10 


PIONEER 11 
VOYAGER 1 
VOYAGER 2 


JUPITER 
SATURN 
SURFACE CHEMISTRY MARS 


BIOLOGY MARS 


PLANET MISSIONS 


MERCURY MARINER 10 


MARINER 2 
MARINER 10 


PIONEER VENUS 


1-ORBITER 
LARGE 
SMALL 1 
SMALL 2 
SMALL 3 


PIONEER VENUS 
PIONEER VENUS 
PIONEER VENUS 
PIONEER VENUS 
MARINER 6 
MARINER 7 
MARINER 9 
VIKING 1-ORBITER 
VIKING 2-ORBITER 
VOYAGER 1 
VOYAGER 2 


MERCURY MARINER 10 
2 


MARINER 
MARINER 5 
MARINER 10 

PIONEER VENUS 1-ORBITER 
PIONEER VENUS 2-BUS 
PIONEER VENUS~LARGE 
PIONEER VENUS~SMALL 
PIONEER VENUS-SMALL 
PIONEER VENUS-SMALL 
MARINER 4 

MARINER 6 

MARINER 7 

MARINER 9 

VIKING 1-ORBITER 

VIKING 2-ORBITER 

VIKING 1-LANDER 

VIKING 2=LANDER 

PIONEER 

PIONEER 


VOYAGER 
VOYAGER 
PIONEER 


PIONEER VENUS 1-ORBITER 
PIONEER VENUS 2-BUS 
PIONEER VENUS LARGE 
PIONEER VENUS-SMALL 1 
PIONEER VENUS-SMALL 2 
PIONEER VENUS=-SMALL 
VIKING 1-ORBITER 
VIKING 2-ORBITER 
VIKING 1-LANDER 
VIKING 2-LANDER 
PIONEER 10 
PIONEER 11 


VOYAGER 2 
PIONEER 11 


VIKING 1-LANDER 
VIKING 2-LANDER 


VIKING 1-LANDER 
VIKING 2-LANDER 


Mercury 


MERCURY 


Plate 1. This is a collection of press release photographs of various aspects 
of the planet Mercury from the Mariner 10 mission, the only mission to go to 
Mercury. It was the first mission to use the gravitational assist from one 
planet (Venus) to go on to another planet (Mercury). (A) P14470 is a mosaic 
of medium-resolution images presenting the hemisphere of Mercury seen by the 
spacecraft on the incoming trajectory on the first encounter of the flyby. It 
shows the lunar highlands-like nature of Mercury. (B) P14580 is a mosaic of 
medium-resolution images of the hemisphere of Mercury seen by the spacecraft 
on its outgoing trajectory on the first encounter. It shows some smooth 
areas. The spacecraft later had two more encounters, each spaced 6 months 
apart. (C) P14469 is a high-resolution (about 100m) photo showing a two-level 
flow in a large crater. (D) P15046 is a high-resolution (about 100m) image 
showing some of the long ridges traversing all topography which are apparently 
unique to Mercury among the planets. 
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INTRODUCTION 


It was felt that the presentation of investigations in categories and by 
planets would be most useful to the scientific community. In this way, a 
possible user of data could determine quickly and easily the data that have 
been gathered at each planet. This information can be obtained most quickly 
by consulting Table 1 for all investigations and their status in regard to 
data archived at NSSDC from planetary and interplanetary missions, Table 2 for 
general categories at each planet, and Appendix A for details. 


The first planet to be covered in this catalog is Mercury. There has been 
only one mission to Mercury, namely Mariner 10. There were, however, three 
passes (encounters) past the planet. In the second part of this catalog, 
which contains discussions of the data sets pertaining to the investigations 
on Mariner 10 that covered Mercury, the data sets will be presented according 
to encounter. There were seven investigations for which NSSDC either has the 
data archived or knows the source of the archived data; these investigations 
fall under five categories: (1) Imaging, (2) Particles and Fields, (3) 
Ultraviolet, (4) Infrared, and (5) Radio Science and Celestial Mechanics, and 
they are presented in that order. All investigations that dealt with a 
category are discussed under that category. 


Following the planetary investigations sections for the planets, those 
planetary missions that carried the interplanetary region investigations are 
presented. Appendix B indexes this section. This section, in turn, is 
followed by the interplanetary missions whose investigations collected only 
interplanetary data. These missions all had heliocentric orbits. Appendix C 
indexes this section in detail. 
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SPACECRAFT 


AORAANREHARARAAANAAD AAR AHAH MARINER 1068ARRREMRORAR ERAT AREA SD 


SPACECRAFT COMMON NAME~ MARINER 10 

ALTERNATE NAMES~ MARINER 736 PL-732A 
MARINER“J VENUS/MERCURY> 
6939 


MARINER VENUS/MERCURY 7 


NSsoC ID=- 73-0858 

LAUNCH DATE= 12/03/73 

LAUNCH SITE CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= ATLAS 


WEIGHT- 504. KG 


SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA-OSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE- MERCURY FLYBY 


PERSONNEL 
PM = Wee. 
PS - J.Aw 


GIBERSON 
DUNNE 


NASA-JPL 
NASA~JPL 


BRIEF DESCRIPTION 
This spacecraft 
pull of one planet 


was the first to use the gravitational 
(Venus) to reach another (Mercury). The 
Spacecraft structure was ar 18.15-kg (40 Ub)» eight-sided 
framework with eight electronics compartments. It measured 
1.39 a diagonally and 0.457 m in decth. Two solar panelss each 
2.7 m long and C.9? m wides were attached at the top- 
supporting 5.1 sq a of solar cell area. The rocket engine was 
liquid-tuelteds with two sets of reaction jets used to stabilize 
the spacecraft on three axes. It carried a  low-gain 
omnidirectional antennas composed of a heneycomb-disk parabclic 
reflectors 1.37 = in diameters with focal length 55 cm. Feeds 
enabled the spacecraft to trans@it at S-band and x-band 
frequencies. The spacecraft carried a Canopus star trackers 
located on the upper ring structure cf the octagoral satellites 


and acquisition sun sensors on the tips of the solar panels. 
The interior of the spacecraft was insulated with multilayer 
thermal blankets at top and bottc#. A sunshade was degloyea 
after taunch to protect the spacecraft on the solarcoriented 
side. Instruments aboard the spacecraft measured the 
atmospherics surfaces and physical characteristics of Mercury 
and Venus. Experiments includec television phetograrhys 
magnetic field. plasmas infrared radiometry» ultraviolet 
Spectroscopys and radio science detectors. An experimental 


X-bands high-frequercy transmitter was flown for the first tire 
on this spacecraft. Mariner 10 was placed in a parking orbit 
after Launch for approximately 25 mine then placed in orbit 
around the sun enroute to Venus. The orbit direction was 
cecosite to the motion of the earth around the sur. Mid-course 
corrections were made. The spacecraft passed Venus on February 
Se 1974* at a distance of 4200 kw. It crossed the orbit of 
Mercury on March 296 1974s at 2046 UTse at a distance of about 
704 km from the surface. The TV and UV experiments were turrec 
on the comet Kohoutek while the spacecraft was on the way to 
Venus. A second encounter with Mercurys when more photographs 
were takens occurred on Septerber 21+ 1974 at an altitude of 
about 47-000 km. A thied and last Mercury encounter at an 
altitude of 327 kms with additional photography of about 300 
photographs and magnetic field measurements occurred on March 
1é, 1975. Engineering tests were continued urtit March 24, 
19754 when the supply of attitude-control qas was depleted and 
the mission was terminated. 


INVESTIGATIONS 
IMAGING 


MARINER 102 MURRAY ----2-2 20020 mane n ne ee - nae ne 


INVESTIGATION NAME~ TELEVISION PHOTOGRAPHY 


NSSDC ID- 73-Q85A-01 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCEPLINE(S) 
PLANETARY ATMOSPHERES 
PLANETCLOGY 
PERSONNEL 
PI - B.C. MURRAY CALIF INST OF TECH 
Or = M.J.S.BELTON KITT PEAK NATL O8S 


Ol - G.P. KUIPERCOECEASED) U OF ARIZONA 

Ol - V.E. SUOMI U OF WISCONSIN 

Ol ~ Ned. TRASKs JR. US GEOLOGICAL SURVEY 

Ol - DLE. GAULT NASA-ARC 

Ol - 8.W. HAPKE U OF PITTSBURGH 

o1 MLE. DAVIES RAND CORP 

oO] 8.1. O*LEARY PRINCETON U 
BRIEF DESCRIPTION 

The objectives of thts experiment were to photograrh the 

surfaces Cupper atmosphere in the case of Venus) of the planets 
Venus and Mercury. For Venuss the objectives were to 
investigate the time-dependent properties of the UV cloudse and 
to obtain high-resolution imagery of the main clouds. For 
Mercurys the objectives were tc rap its major physiographic 
provinces, determine its spin axis orientations establish a 
cartographic coorcinate systems and search for Mercurian 
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satellites. The equipment consisted of two spherical (150 mm 
diameter) Cassegrain telescopes with eight filters» attached to 
GEC L-ineh vidicon tube cameras (1500 mm focal length and 0.5 
deg field of view) for narrow-angle photography. An auxiliary 
optical system mounted on each camera provided wide-angle (62 
mm tocal length and 11 x 14 deg tield of view) photography by 
moving a @irror on a filter wheel to a position in the optical 
path. Exposure time fanged trom 3 ms to 12 ss and each camera 
took a picture every 42s. The TV picture consisted of 700 scan 
kines with 832 picture elements/line, which were digitally 
coded into §=bit words for transmission. There were eight 
filter wheel cositions: (1) wide-angle image retay mirrors (2) 
blue bandpass (3) UV polarizings (4) minus UV high passe (5) 
clears (6) UV bandpasse (7) defocusing lens (tor calibration). 
and (8) yellow bandpass. About 70CC photographs were odtained 
of Venus and Mercurys with a maxinum resolution of 2100 m tor 
Mercury. Three photographic passese separated by 6-month 
intervals. were made for Mercury. Further details of the 
experiment can be obtained from NSSOC 75-18+ and Icaruse ve. 15¢ 
n. 26 October 1971. Science 
trom J. Geophys. Reser ve 804 p. 
Sciences v. 1834 p. 4131+ 


results on Mercury may be obtained 
and on Venus in 


17, 
March 1974. 


dune 1975- 


PARTICLES AND FIELDS 


wo MARINER 10+ BRIDGE-- 


INVESTIGATION NAME~ MEASUREMENT OF PLASMA ENVIRONMENT 


NSSDC ID-) 73-085A-°03 INVESTIGATIVE PROGRAM 
CODE Et-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
PERSONNEL 
Pl - H.S. BRIDGE MASS INST OF TECH 
Ol = Jek. BINSACK MASS INST OF TECH 
OL - Awd. LAZARUS MASS INST OF TECH 
or- Ss. OLSERT MASS INST OF TECH 
OL = S.J. BAME LOS ALAMOS SCI LAB 
Or = M.D. MONTGOMERY LOS ALAMOS SCI LAB 
ol Aeds HUNDHAUSEN NATL CTR FOR ATMOS RES 
Ol ~ JR. ASBRIDGE LOS ALAMOS SCI LAS 
Ol - Kem. OGILVIE NAS AGS FC 
OL - &.F. BURLAGA NASA@GSFC 
OI ~ RE. HARTLE NASA~GSFC 
OL ~ Cow. SNYDER NASAWJPL 
O1 - G.L. SISCCE U OF CALIFse LA 
BRIEF DESCRIPTION 
The experiment was deSigned to determine the mode of 
interaction tctetween the planet Mercury and the solar winds to 
make a comprehensive study of the plasma regime at Mercurys to 
verify and extend previous observations of the solar wind 


interaction with Venus, to clarify the role of electrons in the 
interactionss and to study the solar wind from 1 to 0.4 AU. 
Instrumentation for the experiment consisted of two 
sunward-facing electrostatic analyzers (SESA) and one backward 
facing electron spectrometer (BESA). These three detectors 
were mounted on a scanning platforms which could be swept at 1 
deg/s through an arc of 120 deg centered on a direction in the 
ecliptic plane 6 deg east of the spacecraft-sun Line. Both 
SESAs failed to return data, They were to measure positive 
jons from 0.08 to & kev and electrons from 4 to 400 eV. The 
BESA had a fan-shaped field of view of plus or minus 3.5 deg by 
plus or minus 13.5 deg. The larger angle was normal tos and 
symmetric abcute the scan arc. An electron spectrum was 
obtained every 6 Ss» and consisted of flux measurements in 15 
logarithmicatly spaced energy channels (with channel width 
delta E/E=6.€%) within the energy range 13.4 to 690 ev. 
Because solar wind flow past the spacecraft introduces angular 
distortion of the electron distribution function compared to 
what would be observed in the solar wind rest trames it was 
possible, by taking into account this distortion and the 
Spacecraft sheath characteristics, to derive some of the solar 
wind plasma parameters such as ion bulk speeds electron 
temperature, and electron density. The reliability of these 
parameters is necessarily dependent on the validity of the 
spacecraft sheath model employed in the analysiss and is thus 
affected by time changes in the ambient solar wind, 


MARINER 10+ 


NESS oe-ee we ncee we ew rower eene wee e nen ne-- aoe 
INVESTIGATION NAME- FLUXGATE MAGNETOMETERS 


NSSDC ID- 73~085A~-04 INVESTIGATIVE PROGRAM 


CODE EL-4» SCIENCE 


INVESTIGATION DISCIPLINE (S) 
PARTICLES ANO FIELDS 
PLANETOLOGY 


PERSONNEL 


PI - N.F. NESS NASA-GSFC 
Ol = Kew. BEHANNON NASA@GSFC 
Ol - R.P. LEPPING NASA-GSFC 
Ol - Y.C. WHANG CATHOLIC U OF AMERICA 


BRIEF DESCRIPTION 

This experiment consisted of two triaxial fluxgate 
magnetometers mounted on a common boom 2.3 m and 5.8 m trom the 
Spacecraft and designed to measure the vector magnetic tield in 
the vicinity of Mercury and Venus and in the interplanetary 
medium. Outputs from the two magnetometers were simultaneously 
analyzed to separate ambient fields from spacecraft fields. 
Each sensor had cual operating ranges of minus to plus 16 nt 
and 128 nf. with digitization accuracies of 0.03 nT and 0.26 
nly respectively. Bias offset capability extended the operating 


range to minus or plus $188 aT. During the primary phase of 
the mission (Noveeker 34 1973-4 tc March 294 1974) and during 
the second and third Mercury encounters, 25 vectors per second 


were sampled by the primary outboard magnetometer and 
transmitted to Earth. At other times» a lower data rate mode 
was used during which five vectors fer second were transmitted. 


The experiment functioned normatly throughout the Life of the 
spacecraft. For turther details» see N. F. NESS et ales 
Sciences vw. 1836 p. 1301. 
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INVESTIGATION NAME= ENERGETIC PARTICLES 


NSSOC ID- 73-085A~07 INVESTIGATIVE PROGRAM 
CODE EL-4+ SCIENCE 
INVESTIGATION DISCEPLINESS) 
PARTICLES AND FIELDS 
PERSONNEL 
PI o- J.A. SIMPSON U OF CHICAGO 
Ol - JE. LAMPORT U OF CHICAGO 


BRIEF DESCRIPTION 


This experiment was desigred to meastre energetic 
electrons» protons, and alpha particles in the interplanetary 
medium and in the vicinities of Venus and Mercury. The 


instrumentation 
telescope. The 


corsisted of a main telescope and a low-energy 

main telescope consisted of six colinear 
sensors (five silicon detectors and one CsI scintillator) 
surrounded by a plastic scintillator anticoincidence cup. One 
tulse height analysis was perforsed every 0.33 $- and counts 
accumulated in each coincidence/anticoincidence mode were 
measured every 0.6 s. Particles stepping in the first sensor 
were protons and atpha particles in the range 0.62-10.3 
MeV/nucleon and electrons above arproximately 170 keV. The 
aperture half angte tor this mode was 47 degr and the geometric 
factors were 14 $q em ster for electrons and 7.4 sq cm ster for 
erotens and alpha particles. The telescope aperture half angle 
decreased to 32 deg tor coincident counts in the tirst and 
third sensors. The low-energy telescopes a tworelement (plus 
anticoincidence) detector with a 38-deg half angte aperture and 
2a 0.49 sq cm ster geometrical factcrs was desigred to measure 
0.53-2.9 and 1.9-8.9 MeV protons without responding to 
electrons over a wide range of electron energies and 
intensities. See J. Geophys. Res.e vs. 80+ p. 4018 and 
references therein for further details. 


ULTRAVIOLET 


= MARINER 106 BROAD FOOT -~2- sees nn nnn nmn ne nen nnn wn nnennen 


INVESTIGATION NAME= EUV SPECTROSCOPY 


NSSDC 1D- 73-085A-05 INVESTIGATIVE PROGRAM 
CODE Et-4%s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PERSONNEL 
Pl = AwL. BROADFOOT U OF SOUTHERN CALIF 
O1 - MB. MCELROY HARVARD U 
OL = M.J.S.BELTON KITT PEAK NATL OES 
BRIEF DESCRIPTION 
Two instruments were flown: an occultation spectrometer 
that was body-fixed to the spacecraft and an airglew 
spectrometer that was mounted on the scan platform, when the 
sun was obscured by the Limbs of the planets the occultation 


spectrometer wmeasiced the extirction properties of the 
atmosphere. The oceultation spectrometer had a plane grating 
which operated at grazing incidence. The fluxes were measured 
at 470 740s 816» and 890 A using channel electron multipliers. 
Pinholes defined the effective field of view of the instrument 
which was G.15 deg full width at half maximum (FWHM), Isolated 
Spectral bands at approximately 75 A (FWHM) were also measured. 
The objective gratirg airglow spectrcweter was ficwn to measure 
airgtow radiation from Venus and Mercury in the spectral range 
trom 200 to 1700 A. with a spectral resolution of 20 A» the 
instrument measured radiation at the tollowing wavelengths: 
304s 430+ SB%>- 740+ BEEP 1048s 12266 1304 14804 and 1657 Aj 
In additions to provide a check on the total incident extreme 
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UV flux to the spectrometers two rero-order channels were 
flown, The effective field of view of the instrument was 0.15 
deg by 3.6 deg. More experiment details and some measurements 
are containec in two papers: (1) “Ultraviolet Observations of 
Venus from Mariner 10 -- Prelininary Results,” A. bs Broadtoote 
et alee Sciences v. 1834 March 29+ 19746 and (2) “Mercury's 
Atmosphere from Mariner 10 -Preliminary Results.” A. L. 
Broad toot, et alesse Sciences ve. 185¢ July 124 1974. A 
description of the instrumentation js given in two later 
papers: (1) “Mariner 10 Ultraviolet Spectrometer: Airglow 
Experiments" A. L. Broadtootse S$. Se Clapp and F. E~ Stuarts 
Space Sci. Instr. we 36 199 (197723 (2) “Mariner 10 Ultraviolet 
Spectrometer: Occultation Experiments” Aw La Broadtoots Ss. S. 
Chapp and F. E. Stuarts Space Sci. Instr. ve. 36 po 209 (1977). 
Data also include the interplanetary region. 


INFRARED 


MARINER 10+ CHASEs JR cot ener none neem ene nn ene nenccenene 


INVESTIGATION NAME= TWO-CHANNEL IR RADIOMETER 


NSSDC ID- 73-085A-06 INVESTIGATIVE PROGRAM 
CODE El-4s SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PERSONNEL 
PE = S.C. CHASEs JR. SANTA BARBARA RES CTR 
Ol - E.0. MINER NASA-JPL 
Ol - D. MORRISON U'OF HAWAIT 
or - G. MUNCH MPI-HEIOELBERG 
ol - G. NEUGEBAUER CALIF INST OF TECH 
OL = JoRe SAARICDECEASED) BOEING SCI RES LAB 
BRIEF DESCRIFTION ; 


An infrared radiometer having two channelss 22 to 39 
micrometers (80 K to S00 K) and 10 to 17 micrometers (200 K to 
650 Ki» was used to observe the thermal emission from Venus and 
Mercury in two broad spectral bands. The IR thermal eaission 
from the surface of Mercury between Late afternoon and early 
sorning (local time) and deviations from the average thermal 
behavior of the surface were measured. Measurements were also 
made of the brightness temperatures of Venusian cloud tops and 
limb darkening phenomena. Attempts were made to correlate 
unusual temperature variations with photographs and 
measurements by other instruments to identify mountainss 
valleys, volcanoess and unusual surface materials. 


RADIO SCIENCE AND CELESTIAL MECHANICS 


eeene ne MARINER 102 HOWAR Donte n nn nnn nnn nn nn nn nnn nnn nnn een e ee 


INVESTIGATION NAME= S— AND X*BAND RADIO PROPAGATION 


NSSDC ID- 73-085A~-02 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
IONOSPHERES AND RADIO PHYSICS 
PARTICLES AND. FIELDS 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI - K.aT. HOWARD STANFORD U 
O1 - G.S. LEVY NASASJPL 
Ol - I.I. SHAPIRO MASS INST OF TECH 
ol -G. FJELOBOCNLAD NASAWJPL 
O1 - Awd. KLIORE NASA-JPL 
OI - 3.0. ANDERSON NASAWJPL 
BRIEF DESCRIPTION 
This experiment used K- (8900 MHz) and S- (2115 MHz) 
bands on-board radio systems for whatever scientific purposes 
could be devised. Two primary approaches were mades one 
utilizing tracking informations the other taking advantage of 
radio trajectory variations associated with Occultation of the 


earth-spacecraft signal. Tracking information was analyzed to 
determine mass and gravitational characteristics (including 
planetary internal composition and density estimates) of both 


Venus and Mercury. from anomalous characteristics observed in 
the X- and S-band signals during spacecraft passage through the 
planetary atmospheres just prior tor and subsequent tor 
occultations temperature and pressure profiles were caiculated. 
These profiles were useful to adjust atmospheric composition 
models. Signal cutoff provided usetul information for 
determination of planetary radius. 


Venus 


VENUS 


Plate 2. This is a composite of press release illustrations of features on 
the surface of Venus. (A) P80-25 is an artist's rendition of the continent- 
sized structures and most of the planet's surface derived from the results 
from the Radar Altimeter investigation on the Pioneer Venus 1 - Orbiter 
spacecraft. (B) P80-13A is an artist's rendition of the continent-sized 
mass, Aphrodite, with the outline of the United States on it for comparison. 
This was also derived from the Pioneer Venus 1 - Orbiter Radar Altimeter. 

(C) P80-17 is an air brush map of the surface of Venus as revealed by the 
Pioneer Venus 1 - Orbiter Radar Altimeter measurements. (D) YI-000811 is a 
reproduction of the photos of the surface of Venus surrounding each Descent 
Craft landing area of Veneras 9 and 10 launched by the U.S.S.R. Note the 
different appearance of the rocks at the two sites which are separated by 
several thousand kilometers. (E) yG-06848 is a photograph of the surface 
surrounding the USSR's Venera 14 Descent Craft at its landing site. Note the 
still different structure of the platy, rocky outcrops compared with those of 
Veneras 9 and 10. Venera 14 landed in still another part of Venus, near the 
Phoebe Regio part of Venus. 
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INTRODUCTION 


The next planet out from the sun is Venus. There were four U.S. missions and 
four U.S.S.R. missions (for which data are available) that either flew by, 
orbited, or entered the atmosphere and landed on the surface of Venus. The 
last U.S. mission, Pioneer Venus was composed of six separate spacecraft: 

(1) Pioneer Venus 1 - Orbiter, (2) Pioneer Venus 2 - Bus, (3) Pioneer Venus 

- Large Probe, (4) Pioneer Venus - Small Probe 1, (5) Pioneer Venus — Small 
Probe 2, and (6) Pioneer Venus - Smakl Probe 3. All of the probes and the bus 
traveled together as one unit, Pioneer Venus 2, from the earth to Venus. The 
Large Probe and Small Probe 3 entered on the day side of Venus, and the Small 
Probes 1 and 2 entered on the night side. Two of the Small Probes actually 
survived and transmitted data for a short time, while the other two may have 
survived but were oriented wrong to transmit their data to the Orbiter. There 
were 65 separate investigations when each spacecraft on the Pioneer Venus 
mission is treated separately. These cover seven categories which are (1) 
Imaging, (2) Particles and Fields, (3) Ultraviolet, (4) Infrared, (5) Radio 
Science and Celestial Mechanics, (6) Atmosphere, and (7) Polarization. See 
Tables 1 and 2 and Appendix A for more details. The U.S.S.R. has sent many 
missions to Venus, many of which were successful. NSSDC, however, has data 
archived from only four missions -- namely Veneras 9, 10, 13 and 14 -- from 
which imaging was obtained. Only these are presented in this catalog. 
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SPACECRAFT 


RERRARAR TRAN RARER MARINER 2eedeeeenateeeweeerarenee 


SPACECRAFT COMMON NAME- MARINER 2 
ALTERNATE NAMES= 2962 ALPHA RHO le F 38 
MARINER R-2s 00374 


NSSDC I1D- 62-0414 
LAUNCH DATE- 08/27/62 


LAUNCH SITE~ CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE ATLAS 


WEIGHT= 203. KG 


SPONSORING COUNTRY /AGENCY 


UNITED STATES NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS FLYBY 


PERSONNEL 
PM = J.S.  MARTINCNLA) NASA~JPL 
PS = RoC. WYCKOFF (NLA) NASAWJPL 


BRIEF DESCRIPTION 

The Mariner 2 spacecraft was the second of a series cf 
Spacecraft used for planetary exploration in the flybys or 
nonlandings mode. Mariner 2 was a backup for the Mariner 1 
mission which failec shortly after launch tc Venus. The 
spacecraft was attitude-stabilized using the sun and earth as 
references. It was solar powered and capable of continuous 
telemetry operatior. The spacecraft obtained data on the 
interplanetary medium during the flight to Venus and beycnds 
and it obtained planetary data during the encounter of Venus. 
The spacecraft passed Venus at a distance of 41/000 km on 
Decerber 14s 1962. 


RARAAAHMAHERRHERREHERERORREE MARINER Steeeeetaaeeeenaressenaese 


SPACECRAFT COMMON NAME~ MARINER 5 
ALTERNATE NAMES- MARINER VENUS 674 02845 
VENUS-67 


NSSDC ID 67-06CA 


LAUNCH DATE= 06/14/67 WEIGHT= 245. KG 
LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE~ ATLAS 
SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 
PERSONNEL 

PM - OD. SCHNEIDERMAN NASA-JPL 

PM = T.H. PARKERCNLA) NASAWJPL 

PM = G.oA. REIFF (NLA) NASA HEADQUARTERS 

PS - CaW. SNYDER NASAW~JPL 
BRIEF DESCRIPTION 

The Mariner £ spacecraft was the fifth in a series of 

spacecraft used for planetary exploration in the flyby mode. 


Mariner 5 was a refurbished backup spacecraft for the Mariner & 


mission and was converted from a Mars mission to a Venus 
mission. The spacecraft was fully attitude stabilizeds usirg 
the sun and Canopus as references. A central computer and 
sequencer subsyster supplied timing sequences and computing 
services for other spacecraft subsystems. The spacecraft 


passed 4,600 km frea Venus on Octoter 19» 1967. 
instruments measured both interplanetary and Venusian magnetic 
fields, charged particles» and plasmas, as welt as the radio 
refractivity ard UV emissions of the Venusian atmosphere. The 
mission was termed a success. 


The spacecratt 


AkeRtekakatennRaRkaaakenatae MARINER 10 teeetheneaaneeaenetanene 


SPACECRAFT COMMON NAME~ MARINER 10 

ALTERNATE NAMES= MARINER 736 PL-732A 
MARINER=J VENUS/MERCURYs MARINER VENUS/MERCURY 7 
6919 


NSSDC ID- 73-085A 
LAUNCH DATE= 11/03/73 


LAUNCH SITE~ CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= ATLAS 


WEIGHT~ 504. KG 


SPONSORING COUNTRY/AGENCY 


UNITED STATES NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORSIT TYPE- MERCURY FLYBY 


PERSONNEL 
PM = W.E. GIBERSON NASAWJPL 
PS - J.A. DUNNE NASAWJPL 
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BRIEF DESCRIPTION 
This spacecraft 


was the first to use the gravitational 
gull of one planet 


(Venus) to reach another (Mercury). The 
Spacecraft structure was an 18.i15-kg (40 Ibs eight-sided 
framework with eight electronics compartments. It measured 
2.39 m diagorally and 0.457 m in depth. Two solar panelss each 
2-7 m long and 0.97 m wides were attached at the tops 
supporting 5.1 sq m of solar cell area. The rocket engine was 
Liquid-fueleds with two sets of reaction jets used to stabilize 
the spacecraft on three axes. It carried a low-gain 
omnidirectional antennas composed of a honeycomb-disk parabolic 


reflector, 1.37 = in diameters with focal Length 55 cm. Feeds 
enabled the spacecraft to transmit at S-band and X-band 
trequencies. The spacecraft carried a Canopus star trackers 


located on the upper ring structure of the octagonal satellite, 


and acquisition sun sensors on the tips of the solar paneis. 
The interior of the spacecraft was insulated with multilayer 
thermal blankets at top and bottom. A sunshade was deployed 
after launch to protect the spacecraft on the solar-oriented 
side. Instruments aboard the spacecraft measured the 
ateospheric, surfaces and physical characteristics of Mercury 
and Venus. Experiments included television photography» 
magnetic tield, plasmas infrared radiometrys ultraviolet 
spectroscopy, and radio science detectors, An experimental 


K-bands high-frequency transmitter was flown for the tirst time 
on this spacecraft. Mariner 10 was placed in a parking orbit 
atter launch for approximately 25 mins then placed in orbit 
arcund the sun enroute to Venus. The orbit direction was 
opposite to the motion of the earth around the sun. Mid-course 
corrections were made. The spacecraft passed Venus on February 
Se 1974 at a distance of 4200 km. It crossed the orbit of 
Mercury on March 29 1974+ at 2046 UT» at a distance of about 
704 km from the surface. The TV and UV experiments were turned 
on the comet Kohoutek while the spacecraft was on the way to 
Venus. A second encounter with Mercurys when more photographs 
were takens occurred on September 2k+ 1974 at an altitude of 
about 47.000 km. A third and last Mercury encounter at an 
altitude of 327 kms with additional photography of about 360 
ehotographs and magnetic tield measurements occurred on March 
16, 1975. Engineering tests were continued until March 24- 
1975+ when the supply of attitude-control gas was depleted and 
the mission was terminated. 


RAAARAARARAARASeROeReHeHeeee PIONEER VENUS Leeeeekeeeaeenhaennen 
SPACECRAFT COMMON NAME= PIONEER VENUS 1 
ALTERNATE NAPES= PIONEER VENUS 1978 ORBITe 10912 

PIONEER VENUS ORBITER 
NSSOC 10- 78-CS1iA 
LAUNCH DATE~ 09/20/78 


LAUNCH SITE CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- ATLAS~CENT 


WEIGHT- 527. XG 


SPONSORING CCLNERY/AGENCY 
UNITED STATES NASA-OSSA 
INITIAL ORBIT PARAMETERS 


ORBIT TYPE= VENUS ORBITER EPOCH DATE= 12/04/76 


ORBIT PERIOD= 1440. MIN INCLINATION= 105. GEG 

PERIAPSIS~ 200. KM ALT APOAPSIS= 66614. KM ALT 
PERSONNEL 

PM - C.F. HALL(NLA)D NASA@ARC 

PS -1L. COLIN NASAW~ARC 


BRIEF DESCRIFTION 

Pioneer Venus 1 was the first of two missions designed to 
conduct a cceprehensive investigation of the atmosphere of 
Venus. The Spacecraft was a solar-powered cylinder about 250 
cm in diameter with its spin axis spin-stabitized perpendicular 
to the ecliptic plane. A high-gain antenna was mechanically 
despun to remain focused on the earth. The instruments were 
wrcunted on a shelf within the Spacecraft except for a 
Magnetometer mounted at the end of a boom to ensure against 
magnetic interference from the spacecraft. Pioneer Venus 1 
measured the detailed structure of the upper atmosphere and 
fonosphere of Venus» investigated the interaction of the solar 
wind with the ionosphere and the magnetic field in the vicinity 
of Venus, determined the characteristics of the atmosphere and 
surface of Venus on a planetary scales determined the planet's 
gravitatioanat field harmonics from perturbations of the 
Spacecraft orbits and detected gamma-ray bursts. 


Aeeannannanatnvenetennnsaaee PIONEER VENUS 28¢eneeneecntenenon 
SPACECRAFT COMMON NAME- PIONEER VENUS 2 
ALTERNATE NAMES= PIONEER VENUS 1978 
NSSDC ID- 78-C78A 

LAUNCH DATE- 08/08/78 


LAUNCH SITE- CAPE CANAVERALs UNITED STATES 
LAUNCH VEHICLE~ ATLAS 


WEIGHT= 380. KG 


SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA-OSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE~ VENUS PROBE 


PERSONNEL 
PM - CeFe. HALLANLAD NASA-ARE 
PS - Le COLIN NASA~ARC 


BRIEF DESCRIPTION 
The spacecraft 
Multiprobe mission. On 


was the Bus portion of the Pioneer Venus 
this mission four instrurerted 
atmospheric entry Probes were carried by this Bus to the 
vicinity of Venus and released for descent through the 
atmoschere to the planetary surface. Two Smail Frobes ertered 
on the nightsides and one Small Probe and the Large Probe 
entered on the dGayside of the g¢lanet. The spacecraft was 
spin-stabilized. the trip to Venus took 123 days. The four 
Probes separated from the Bus about 1¢ to 20 days before entry. 
The Large Probe took 1-1/2 h to descend through the atmospheres 
while the three smaller probes reached the surtace of the 
planet 75 min after entry. The Bus portion of the spacecraft 
was targeted to enter the Venusian atmosphere at a shallow 
entry angie and transmit data to earth until the Bus was 
cestroyed by the heat of atmospheric friction during its 
descent. Investigatces emphasizes the study of the structure 
and composition of the atmosphere down to the surfaces the 
nature and composition of the cloudss the radiation field and 
erergy exchange ir the lower atmospheres and local intormation 
on the atmospheric circulation pattern. A sister missions 
Pioneer Venus Orbiter, placed an orbiting spacecraft around 
Venus two weeks before the Probes were released. Simultaneous 
weasurements by the probes and crbiter permitted relatirg 
specifie local measurements to the general state of the planet 
and its environment as observed from crbit. The Probes stopped 
transmitting temperature data about 15 km above the surface of 
Venus, but twe Prckes survived on the surtace ard transeittec 
other data for a matter of seconds to minutes. The Bus ceased 
transmitting data at an altitude of about 165 km. 


aaaneaee 


Paeenadanasateanee PIONEER VENUS PROBE LRG*Rtananeeee 
SPACECRAFT COMMON NAME= PIONEER VENUS PROBE LRG 

ALTERNATE NAMES= PIONEER VENUS 1978 
NSSDC I1D- 78-0780 

LAUNCH DATE= 08/08/78 


LAUNCH SITE~ CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= ATLAS 


WEIGHT= 300. KG 


SPONSORING COUNTRY/AGENCY 


UNITED STATES NASA*OSSA 
INLFEIAL ORBIT PARAMETERS 

ORBIT TYPE= VENUS PROBE 
PERSONNEL 

PM = C.F. HALL CNLA) WNASA~ARC 

PS = Le COLIN NASAWARC 
BRIEF DESCRIPTION 

This spacecraft was the Large Probe pertion cf the 

Pioneer Venus Multiprobe mission. On this mission four 
instrumented atmospheric entry probes were carried by a 
spacecraft bus te the vicinity cf Venus and released for 
descent through the atmosphere to the planetary surface. Two 
Seall Probes entered on the nightside and a Small Probe and 
this Large Probe entered on the daystde of the planet. The 


Spacecratt 
composition 
study of 
te the 
tadiation 
and local 
A sister 
spacecraft 


Bus ertered the atweosphere and obtained atmoscheric 

data until burnup. Investigations emphasized the 
the structure and composition of the atmosphere down 
surfaces the nature and comccsition of the clouds» the 
field and energy exchange in the lower atmospheres 
information on the atmospheric circulation pattern. 
missions Pioneer Venus Orbiters placed an orbiting 
around Venus two weeks before the Probes were 
released. Simultaneous measurements by the Probes and Orbiter 
permitted relating specific local measurements to the general 
state of the planet and its environment as observed trom orbit. 


ARNRARERE eee eee eAARaReKehe PIONEER VENUS PROBE SML*aaanaanane 


SPACECRAFT COMMON NAME~ PIONEER WEKUS PROBE SM1 
ALTERNATE NAMES- PIONEER VENUS 1978 


NSSDC I0- 78-O78E 
LAUNCH DATE= 08/08/78 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= ATLAS 


WEIGHT= 75. KG 


SPONSORING COUNTRY /AGENCY 


UNITED STATES NASA-OSSA 
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INITIAL ORBIT PARAMETERS 
ORBIT TYPE VENUS PROBE 


PERSONNEL 
PM - C.F. HALLCNLA)D NASA-ARC 
PS - Le COLIN NASA~ARC 


BRIEF DESCRIPTION 


This spacecraft was the first Siwll Probe of the Pioneer 
Venus Multiprobe mission. On this mission four instrumented 
atmospheric entry probes were carried by a spacecraft Bus to 


the vicinity of Venus for descent through the atmosphere to the 
glanetary surface. Two Small Probes entered on the nightsides 
and one Small Probe and one Large Probe entered on the dayside 
of the planet. The spacecraft Bus entered the atmosphere and 
cbtained atmospheric composition data until burnup. 
Investigations emphasized the study of the structure 
composition and nature of the atmosphere down to the surfaces 
and of the cloudss the radiation field and energy exchange in 
the lower atwospheres and locat information on the atmospheric 
circulation pattern. A sister missions Pioneer Venus Orbiter. 
placed an orbiting spacecraft around Venus two weeks before the 
grobes were relessed. Simultaneous measurements by the Probes 
and Orbiter permitted relating specific Local measurements to 
the general state of the planet and its environment as observed 
from orbit. 


eaeeesenakadataeeneananaeged PIONEER VENUS PROBE SM2*#entannaan 
SPACECRAFT COMMON NAME PIONEER VENUS PROBE SM2 

ALTERNATE NAMES~ PIONEER VENUS 1978 
NSSOC 10~- 78-C78F 

LAUNCH DATE~ 68/08/78 


LAUNCH SITE CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= ATLAS 


WEIGHT~ 75. KG 


SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA-OSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS PROBE 


PERSONNEL 
PM = C.F. HALL ONLA) NASA~ARC 
PS -L. COLIN NASASARC 


BRIEF DESCRIPTION 

This spacecraft was the second Small Probe of the Pioneer 
Venus Multiprobe mission. On this mission four instrumented 
atmospheric entry probes were carried by a spacecraft Bus to 
the vicinity of Venus for descent through the atmosphere to the 
glanetary surface, Two Small Probes entered on the nightside- 
and one Small Probe and one Large Probe entered on the dayside 
of the planet. The spacecraft Bus entered the atmosphere and 
cbhtained atmospheric composition data until burnup. 
Investigations emphasized the study of the structure 
composition and nature of the atmosphere down to the surfaces 
and of the clouds» the radiation field and energy exchange in 
the lower atwospheres and local information on the atmospheric 
circulation pattern. A sister missions Pioneer Venus Orbiter. 
placed an orbiting spacecraft around Venus two weeks before the 
Probes were released. Simultaneous measurements by the Probes 
and Orbiter permitted relating specific local measurements to 
the general state of the planet and its environment as observed 
trom orbit. 


AeeeReaeeedatenenaeeeenentee PIONEER VENUS PROBE SMS etaeantanan 
SPACECRAFT COMMON NAME= PIONEER VENUS PROGE, SMS 

ALTERNATE NAMES- PIONEER VENUS 1978 
NSSDC ID~ 78-0786 

LAUNCH DATE= 08/08/78 


LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- ATLAS 


WEIGHT* 75. KG 


SPONSORING COUNTRY /AGENCY 
UNITED STATES NASA*OSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE= VENUS PROBE 


PERSONNEL 
PM - C.f. HALL CNLAD NASA*ARC 
PS - Le COLIN NASA~ARC 


BRIEF DESCRIPTION 


This spacecraft was the third Small Probe of the Pioneer 
Venus Multigrobe mission, On this mission four instrumented 
atmospheric entry Probes were carried by a spacecraft Bus to 


the vicinity cf Venus for descent through the atmosphere to the 
planetary surface. Two Small Probes entered on the nightsides 
and one Small Probe and one Large Probe entered on the dayside 


of the planet. The spacecraft Bus entered the atmosphere and 
chtained atmospheric composition data until burnup. 
Investigations emphasize the study of the structural 


composition 
and of 
the 


and nature of the atmosphere down to the surface, 
the clouds» the radiation field and energy exchange in 
lower atseospherez and local information on the atmospheric 


circulation patterr. A sister missicns Pioneer Venus Ortiters 
placed an orbiting spacecraft around Venus two weeks before the 
Probes were released. Simultaneous measurements by the Probes 
and the Orbiter permitted relating specific local measurements 
to the general state of the planet and its environaent as 
observed from orbit. 


ARHAARAARAARARARARAREDRRA REE YVENERA 9 DESCENT CRAFT @eeeeeenene 


SPACECRAFT COMMON NAME~ VENERA 
ALTERNATE NAMES=- 


9 DESCENT CRAFT 


NSSDC ID- 75-0500 


LAUNCH DATE~ 06/08/75 WEIGHT- KG 
LAUNCH SITE- TYURATAM (BAIKONUR COSMODROME)» U.S.S.Re 
LAUNCH VEHICLE= D-1-€ 


SPONSORING COUNTRY/AGENCY 
U.S .S AR. SAS 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE= VENUS LANDER 


PERSONNEL 
PM UNKNOWN 
PS - UNKNOWN 


BRIEF DESCRIPTION 

On October 204 1975s this spacecraft was separated from 
Orbiters and Landing was made with the sun near zenith at 
Q513 UT on Oetcher 22. A syster of circulating fluid was used 
to distribute the heat load. This system, plus ereccolirg 
prior to entrys permitted operation of the spacecraft for 53 
min after Landing. During descents heat dissipation and 
deceleration were accomplished secuentialiy by protective 
hemispheric shells» three parachutess a disk-shaped drag brakes 
and a compressibles metal, doughnut-shaped,s landing cushion. 
The landing was about 2-200 km from the Venera 10 landing site. 
Preliminary results indicated: (A) clouds 30-40 km thick with 
bases at 30-35 km altitudes, (8) atmospheric constituents 
including HCls HFe Bre and Ie (C) surface pressure about 90 
Cearth) atmospheres, (0) surface temperature 485 deg Cs (CE) 
Light levels comparable to those at earth midlatitudes cr a 
cloudy summer days and (F) successful TV photography showing 
shadows» no apparent dust in the airs and a variety of 30-40 cm 
rocks which were rot eroded. 


the 


ahtneakeehenenene 


taaeanane VENERA 10 DESCENT CRAFT RRRantaaane 


SPACECRAFT COMMON NAME VENERA 10 DESCENT CRAFT 
ALTERNATE NAMES~ 

NSSDC ED- 75-0540 

LAUNCH DATE= 06/14/75 WEIGHT= KG 


LAUNCH SITE= TYURATAM (BAIKONUR COSMODROME)s U.S.S.R. 
LAUNCH VEHICLE D-1-€ 


SPONSORING COUNTRY /AGENCY 
U.S.SR. SAS 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE VENUS LANDER 


PERSONNEL 
PM = UNKNOWN 
PS - UNKNOGN 


BRIEF DESCRIPTION 

On October 23, 19754 this spacecraft was separated from 
the Orbiter. ard larcing was wade with the sun near zeniths at 
0517 UT» on October 25. A system of circulating fluid was used 
to distribute the heat load. This system, plus precooling 
prior to entrys fermitted operation of the spacecraft for 65 
min after Landing. During descents heat dissipation ana 
deceleration were accomplished sequentially by protective 
hemispheric shells» three parachutes» a disk-shaped drag brakes 
ard a compressible, metal, doughnut-shaped- larding cushicr. 
the banding was about 2200 km distant from Venera 9%. 
Preliminary results provided: (A) profile of altitude 
(ka) /pressuce Cearth atrospheres)/temperature (deg €) of 
M23 23/1886 18/37/3636 and 0/92/465. (8B) successful TV 
photography showing large pancake rocks with lava or other 
weathered rocks in betweens and (C) surface wind speed of 3.5 
R/S. 


Aterkekeketteeeannkedeteetee VENERA 13 DESCENT CRAFT eaanneranne 
SPACECRAFT COMMON NAME- VENERA 13 DESCENT CRAFT 

ALTERNATE NAMES- 

NSSOC I0- 81-1060 

LAUNCH DATE= 10/30/81 WEIGHT- KG 


LAUNCH SITE= TYURATAM (BAIKONUR COSMODROME)» U.S-S.Re 
LAUNCH VEHICLE=- D-J-€ 
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SPONSORING CCUNTRY/AGENCY 
U.S.S.Re SAS 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS LANDER 


PERSONNEL 
i UNKNOWN 
PS - UNKNOWN 


BRIEF DESCRIPTION 

Venera 13 landed at 7 deg 30 min S by 303 degs just east 
cf the eastern extension of an elevated region known as Phoebe 
Regio. It survived for 2 h 7 min in an environment with a 
temperature of 457 deg C and a pressure of 389 earth 
atmospheres. Venera 13 carried instruments to take chemical 
and isotopic measurementss monitored the spectrum of scattered 
sunlights and recorded electric discharges during its descent 
phase through the Venusian atmosphere. The spacecraft utilized 
a camera systeme an X-ray fluorescence spectrometers and a 
seiswometer tc concuct investigations on the surface. 


AtAneaReeReeeteateaeeeseeeet VENERA 14 DESCENT CRAFT sanenantnee 
SPACECRAFT CCPRON NAME= VENERA 14 DESCENT CRAFT 

ALTERNATE NAMES = 

NSSDC ID= 81-1100 

LAUNCH OATE= 11/04/81 WEIGHT- KG 

LAUNCH SITE- TYURATAM (BAIKONUR COSMODROME)» U.S.S.R. 

LAUNCH VEHICLE~ D-1~E 


SPONSORING COUNTRY /AGENCY 
U.S .S AR. SAS 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE~ VENUS LANDER 


PERSONNEL 
PM = UNKNOWN 
PS - UNKNOWN 


BRIEF DESCRIPTION 
Venera 14 landed at 13 deg 15 min S by 310 deg» about 950 
km southwest of Venera 13. Surface temperature was 465 deg C 


and pressure was 94 earth atmospheres. Venera 14 carried 
instruments to take chemical and isotopic measurements, 
monitored the spectrum of scattered suntights and recorded 
electric discharges during its descent phase through the 
Venusian atacsphere. The spacecraft utilized a camera systems 
an Meray fluorescence spectrometers and a seismometer to 
conduct investigations on the surface. 

INVESTIGATIONS 
IMAGING 
wocece= MARINER 106 MURRAY o---nnnnnnn= Poe ros a <ecs reese = satel ge] 


INVESTIGATION NAME- TELEVISION PHOTOGRAPHY 


NSSDC 1D- 73-O085A-0% INVESTIGATIVE PROGRAM 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PERSONNEL 
PIo- B.C. MURRAY CALIF INST OF TECH 
OI ~ M.J.S BELTON KITT PEAK NATL O8S 


OI - GP. KUIPERCDECEASED) U OF ARIZONA 
OI - V.E. SUOMI U OF WISCONSIN 
OI = Neda TRASKs JR. US GEOLOGICAL SURVEY 
Or OE. GAULT NASA+ARTC 
OI - B.W. HAPKE U OF PITTSBURGH 
Ol - MLE. DAVIES RAND CORP 
OL = @.T. O*LEARY PRINCETON U 
BRIEF DESCRIPTION 
The objectives of this experiment were to photograph the 


surfaces (upper atmosphere in the case of Venus) of the planets 
Venus and Mercury. for Venuss the objectives were to 
investigate the time-dependent properties of the UV cloudss and 
to abtain high-resolution imagery of the main clouds. for 


Mercurys the objectives were to map its major physiographic 
provincess determine its spin axis orientations establish a 
cartographic coordinate systems and search for Mercurian 


satellites. The equipment consisted of two spherical (150 am 
diameter) Cassegrain telescopes with eight filters, attached to 
GEC lsinch vidicon tube cameras (1500 mm focal length and 0.5 
deg field of view) for narrow-angle photography. An auxiliary 
Cptical system mounted on each camera provided wide-angle (62 
mm focal Length and 11 x 14 deg field of view) photography by 
moving a mirror on a filter wheet to a position in the optical 
path. Exposure time ranged from 3 ms to 12 ss and eath camera 
took a picture every 42s. The TV picture consisted of 700 scan 
lines with 832 ficture elements/lines which were digitatly 
coded into €f-bit words for transmission. There were eight 
filter wheel positions: (1) wide-angle image relay mirrors (2) 


blue bandpass» (3) UV polarizings (4) sinus UV high pass, (5) 
clears (6) UV bandpasse (7) defocusing lens (for calibration), 
and (8) yellow bandpass. About 7000 photographs were obtained 
of Venus and Mercurys with a maxiwum resolution of 100 = for 
Mercury. Three photographic passess separated by 6-month 
intervals, were ade for Mercury. Further details of the 
experiment can be obtained from NSSDC 75-18% and Icaruse ve 154 
nh. 24 October 1971. Science results cn Mercury aay be obtaireo 
from J. Geophys. Res.o vw. 80 p. 176 June 1975+ and on Venus in 
Sciences v. 1834 p. 41314 March 1974. 


aaccee= PIONEER VENUS Le HANSEN Wo ened monn ene wn were nee ern nnn nena 


INVESTIGATION NAME= CLOUD PHOTOPOLARIMETER 


NSSOC ID= 78-051A-06 INVESTIGATIVE PROGRAM 
CODE EL-4s» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PERSONNEL 
PL = J.E. HANSEN NASA-GISS 
Ol - P.H.e. STONE MASS INST OF TECH 
OL - AwAw LACIS WASA-GISS 
Ol - DeL. COFFEEN NASA-GISS 
Ol - Led. TRAVIS NASA-GISS 
BRIEF DESCRIPTION 
This experimert used a stweplitied version cf the leagirg 


Photopolarimeter (IPP) flown on Pioneers 10 and 11 to provide 
low-resolution, four-color maps of the Venusian cloud cover 
with a high-resctution imaging capatility near apocenter. The 
principal objective of this investigation was to determine the 
properties of the clouds and hazee including the vertical and 
horizontal distribution of the particless cloud particle size 


aro refractive ircexs the clcucetcp heights and the rurter 
density of particles. 
ossseo= VENERA 9 DESCENT CRAFT+ UNKRCWN eee e ern nn new n ween ce nnenns 
INVESTIGATION NAME- PANORAMIC TELEPHOTOMETER FOR SURFACE 
IMAGERY 
NSSOC [D> 75-056D-C1 INVESTIGATIVE PROGRAM 
LUNAR AND PLANETARY 
INVESTIGATION DISCIPLINE(S) 
PLANE TOLOGY 
PERSONNEL 
PL - UNKNOWN 


BRIEF DESCRIPTION 
This experiment 
the surface of Venus. 


used a television camera to photograph 
One successful image was obtained. 


-- VENERA 10 DESCENT CRAFT» UNKNOWN? n~e~--—eenenwnenwnnnn 


INVESTIGATION NAME= PANORAMIC TELEPHOTOMETER FOR SURFACE 


IMAGERY 
NSSOC ID- 75-0540-01 INVESTIGATIVE PROGRAM 
LUNAR AND PLANETARY 
INVESTIGATION DISCIPLINE(S) 
PLANETOLOGY 
PERSONNEL 
PL = UNKNOWN 


BRIEF DESCRIPTION 
This experinert 
the surface of Venus. 


a television camera to photcgrarch 
image was obtained. 


used 
One successful 


=- VENERA 13 CESCENT CRAFT+ UNKACWN= 


INVESTIGATION NAME= PANORAMIC TELEPHOTOMETER FOR SURFACE 


IMAGERY 
NSSOC ID=- 81-1060~-01 INVESTIGATIVE PROGRAM 
LUNAR AND PLANETARY 
INVESTIGATION DISCIPLINE(S) 
PLANETOLOGY 
PERSONNEL 
Ple- UNKNOWN 


BRIEF DESCRIPTION 
The camera system carried on Verera 13 was an teproverert 


or the ones carried on Veneras 9 and 10. Eight photographs 
were obtained» soe of which were taken through multiple 
filters to previce color. Rescluticn was good enough to show 
details as smali as 4 to 5 mm across at a distance of 1.5 a. 


= VENERA 14 DESCENT CRAFT» UNKNOWN-----=— sae tes wanna sasase 


INVESTIGATION NAME=~ PANORAMIC TELEPHOTOMETER FOR SURFACE 
IMAGERY 
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WSSOC I0~ 81-2100-01 INVESTIGATIVE PROGRAR 
LUNAR AND PLANETARY 
INVESTIGATION DISCIPLINE (S$) 
PLANETOLOGY 
PERSONNEL 
Pls UNKNOWN 


BRIEF DESCRIPTION 

The camera system carried on Venera 14 was an isprovement 
on the ones carried on Veneras 9 and 10. Four images were 
obtained of the surface of Venus. 


FARTICLES AND FIELDS 


MARINER 


24 NEUGEBAUE Renn n en enn nen nnn nnn nn nn nnn nme nnene 


INVESTIGATION NAME= SOLAR PLASMA ANALYZEP 


NSSDC ID= 62-041A-06 INVESTIGATIVE PROGRAM 
CODE EL~4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
SOLAR PHYSICS 
PERSONNEL 
PIo- MLM. NEUGEBAUER NASA-JPL 
Ol = Caw. SNYDER NASA@JPL 


BRIEF DESCRIPTION 

This experiment was designed to study the flux and energy 
Spectrum of the positive ion component of the sotar wind 
plasma. The experiment consisted of a cylindrical 
electrostatic analyzer with a faraday cup detector. This 
System separated positively-charged ions according to their 
energy per urit charge. The entrance aperture was 5 sq cm and 
rectangular, The aperture pointed to within 0.1 deg of the sun 
throughout the flight. The voltage on the analyzer plates was 
changed at intervals of about 18 $s in an ascending sequence of 
10 values from 231 ¥V to 8824 ¥. A rero current reading and a 
calibration reading were then taken. The complete sequence of 
12 measuremerts was repeated every 3.696 min Cevery 2.016 min 
fear Venus). The instrument functioned normally over the entire 
thight and provided data almost continuously until December 30+ 
1962. 


weno we= MARINER 10 BRIOGE-------- ee rece neem ew ne nnenene eoteee 


INVESTIGATION NAME- MEASUREMENT OF PLASMA ENVIRONMENT 


NSSDC ID= 73-085A-03 INVESTIGATIVE PROGRAM 
CODE EL=4> SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
PERSONNEL 
PI - W.S. BRIDGE MASS INST OF TECH 
Of = J.H. BINSACK MASS INST OF TECH 
OL - Awd. LAZARUS MASS INST OF TECH 
ol- Ss. OLBERT MASS INST OF TECH 
Or - S.J. BAME LOS ALAMOS SCI LAB 
Ol - M.D. MONTGOMERY LOS ALAMOS SCI. LAB 
OL - A.J. HUNDHAUSEN NATL CTR FOR ATMOS RES 
OI - J.R. ASORIDGE LOS ALAMOS SCI LAB 
Ol - K.W. OGILVIE NASA-GSFC 
O1 - L.F. GURLAGA NASA-GSFC 
OL - RoE. HARTLE NASA-GSFC 
O1 - Cow. SNYDER NASA=JPL 
Or = G.L. SISCOE U OF CALIF. LA 
BRIEF DESCRIPTION 
The experiment was designed to determine the mode of 


interaction between the planet Mercury and the solar winds to 
make a coaprehensive study of the ptasma regiae at Mercurys to 
verify and extend previous observations of the solar wind 
interaction with Venus» to clarify the role of electrons in the 
interactions, and to study the solar wind from 1 to 0.4 AU. 
Instrusentaticn for the experiment consisted of two 


sunuard-facing electrostatic analyzers (SESA) and one backward 
facing electron spectrometer (BESA). These three detectors 
were mounted on a scanning platform. which could be swept at 1 
deg/s through an are of 120 deg centered on a direction in the 
ecliptic plane 6 deg east of the spacecraft-sun line. Both 
SESAsS failed to return data. They were to measure positive 
fons from 0.08 to 8 kev and electrons from 4 to 400 eV. The 


BESA had a fan-shaped field of view of plus or minus 3.5 deg by 
plus or minus 13.5 deg. The larger angle was normal tor and 
symmetric abouts the scan arc. An electron spectrum was 
cbtained every 6 Sve and consisted of flux measurements in 15 
logarithmically spaced energy channels (with channel width 
delta E/E=6.6%2) within the energy range 13.4 to 690 eV. 
Because sclar wind flow past the spacecraft introduces angular 
distortion of the electron distribution function compared to 
what would be observed in the solar wind rest frame, it was 
possible» by taking into account this distortion and the 
Spacecraft sheath characteristicss to derive some of the solar 
wind plasma parameters such as ion bulk speeds electron 
temperatures, and electron density. The reliability of these 


parameters is necessarily dependent on the validity of the 
spacecraft sheath model employed in the analysiss and is thus 
affected by tine charges in the awkient solar wind. 

wecroo PIONEER VENUS le SCARF ----------------- weecnee- wasereee 


INVESTIGATION NAME~ ELECTRIC FIELD DETECTOR 


NSSOC ID- 78-051A~-13 INVESTIGATIVE PROGRAM 
CODE Ete4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELOS 
SPACE PLASMAS 
PERSONNEL 
Pl - F.L. SCARF TRW SYSTEMS GROUP 
Ol - 1.M. GREEN TRW SYSTEMS GROUP 


BRIEF BESCRIPTION 

This experiment consisted 
Pioneer 8 and Pioneer 9 
electric-field ccagcnents ir 
centered at 100+ 736. 
investigation were to 


of a modified version of the 

experinents to measure the 
tour 30%- narrow-bana channels 
73504 and 30-000 Hz. The aims of the 
perform the first analysis of VWLF 
electric fields at Venus to elucidate the plasma interactions 
between the solar wind and the ionospheric or exospheric 
plasma. The role of plasma instabilities in modifying the heat 
tlux from the solar wind and in thermalizing newly-born ions 
trom Venus was alsc studied. A self-contained balanced V-tyce 
antenna with a differential preamplifier was employed to make 
the measurements. At the Sl2-bps satellite modes one frequency 
scan per second was ottained. 


INVESTIGATION NAME~ RETARDING POTENTIAL ANALYZER 


NSSOC ID+ 78-O051A-C7 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OP. SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PLANETARY IONOSPHERES 
PERSONNEL 
PI = W.C. KNUDSEN LOCKHEED PALO ALTO 
OI - Ke SPENNER INST FUR PHYS WELTRAUM 
Ol - RC. WHITTEN NASA~ARC 
BRIEF DESCRIPTION 
This investigation usec a Langauir-probe 


fetarding-potential analyzer designed to measure electren 
concentration and temperatures majcr ion concentrations and 
temperatures. ion drift velocities» and the energy distribution 
function of ambiert photoelectrors. It was an adaptation cf 
the instrument flown on the German Aeros satellite in 1972. 
Either one of two sensor heads could be used» each consisting 
cf ai multigrid ecvg and electroseters which could operate in 
electrons ions or photoetectron modese initiated by spacecraft 
roll pulses. The measurements taken when the sensor axis was 
closest to the plasma flow velocity vector were transmitted. 
The aiss of the irvestigstior were tc faprove kncwledge cf the 
important tonic reactions in the Venusian ionospheres to study 
the plasma transport processes tc determine if Venus has a 
polar winds to study the processes at the solar wind-ionosphere 
boundarys and to study similar aims concerning the ambient 
electron population. 
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INVESTIGATION NAME- PLASMA ANALYZER (COPA) 


NSSDC [0- 78-051A-18 INVESTIGATIVE PROGRAP 
CODE EL<4s SCIENCE 
INVESTIGATION OISCIPLINE(S) 
SPACE FLASMAS 
PARTICLES AND FIELOS 
PERSONNEL 
Pl - JH. WOLFE NASAWARC 
Ol - Aw BARNES NASA=ARC 
O1 - H.R. COLLARD NASAWARC 
O01 - D.D. MCKISBIN NAS AARC 
OF = J.D. MIHALOV NASA-ARC 
O1 - RoC. WHITTEN NASAWARC 
OL = D.S. INTRILIGATOR CARMEL RES CENTER 
BRIEF DESCRIPTION 
The instrumert for this experiaent was a quadrispherical 


electrostatic analyzer (detector 68 of plasma instrument on 
Pioneers 10 and 11)2 with five current ccliectors and 
electrometers. The energy/charge range was 50-8000 (ions) in 


32. steps and 1-500 (electrons) in 16 steps. The angular range 


cevered was plus cr einus 85 deg elevation by 36€ deg azimuth, 
and the detector field of view was 15 deg times 25 deg or 15 
deg times 4§ degse depending on position. The logie design was 


essentially that used on Pioneers 8 and 9. The objectives were 
te measure solar wing conditicrs cutside the Venusian bew 
shocks inside the magnetosheath flow fields and to study the 
jonopausal structure. Solar-wind measurements were made during 
the transit to Venuss particularly to study macroscale probleas 
and to determine average gradierts. The near-planet wake 


31 


tegion was also available for study. 
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INVESTIGATION NAME= INTERPLANETARY ION PLASMA PROBE FOR 
E/Q@ OF 40 TO 9400 VOLTS 


NSSOC ID- 67-O060A-03 INVESTIGATIVE PROGRAP 
CODE ElL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
INTERPLANETARY PHYSICS 
FERSONNEL 
Pl - H.S. GRIDGE MASS INST OF TECH 
OL - Cale SYNDER NASA*JPL 


BRIEF OESCRIPTION 

This three-sectional-collector wodulated-grid Faraday cup 
measured positive fons from 40 to 94009 eV/Q tn eight 
approximately Logarithmicaity equispaced energy windows. As 
the instrumert always pointed toward the suns vector data were 


obtained by comparing the relative signals from the three 
{20-deg pie-shaped collector sections. Ouring each telemetry 
sequences the instrument was stepped forward and backward 
through the eight windows to measure the sum of the currents 
trom the three plates. Then it was stepped forward and 
backward to rmeasures, for each voltage settings the currents to 


the three clates in succession. The entire 32 steps in voltage 
window per telemetry sequence produced 64 current measurements. 
These measurements were repeated every 5 mine The instrument 
Operated nominally throughout its mission. 
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INVESTIGATION NAME=- FLUXGATE MAGNETOMETER 


NSSDC I0- 62-041A-03 INVESTIGATIVE PROGRAM 
CODE El-4, SCIENCE 
INVESTIGATION OISCIPLINE(S) 
INTERPLANETARY PHYSICS 
PLANETARY MAGNETIC FIELD 
PERSONNEL 
PI - Pod. COLEMANes JR. U OF CALIFs LA 


BRIEF CESCRIPTION 

This experiment was designed to measure the magnitude and 
direction of the interplanetary and Venusian magnetic fields. 
It consisted of three orthogonal fluxgate magnetometers mounted 


cn top of a 152.4-m tower. One magnetometer axis was parallel 
to the spacecraft roll axis. In the high-sensitivity aode, 
each magnetometer had a dynamic range of -64 to 464 nT with an 


accuracy of + of -0.5 nT. In the lLow-sensitivity modes this 
range was -320 to 320 nv with an accuracy ef * or -2.5 nT. 
AUL three magnetometers were sampled within 8.64 8» ana this 
sequence of sampling was repeated every 36.96 s (or every 20.16 
s during the Venus encounter on OCeceaber 14- 1962). An 
inflight calibration systen was designed to check the 
sensitivity cf the three magnetometers once during each 15.77<h 
fericd. bue to a failure in the control circuite inflight 
calibrations were performed more often and in a random tashion. 
Other than the failure in the inflight calibration systems the 
experiment performed normally until January 34 19634 when 
contact with Mariner 2 was lost. 
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INVESTIGATION NAME FLUXGATE MAGNETOMETERS 


NSSDC ID- 73-O085A-04 INVESTIGATIVE PROGRAM 
CODE EL~4%, SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
PLANETCLOGY 
PERSONNEL 
PIL - N.F. NESS NASA-GSFC 
Or - Kew. BEHARKNON NASA*GSFC 
Ol - RP. LEPPING NASA~GSFC 
OL - ¥.C. WHANG CATHOLIC U OF AMERICA 


ERIEF DESCRIPTION 

This experiment consisted of two triaxial fluxgate 
sagnetometers mounted on a common boom 2.35 m and 5.8 m from the 
Spacecraft and designed to measure the vector magnetic field in 
the vicinity of Mercury and Venus and in the interplanetary 
medium. Outputs from the two magnetometers were simultaneously 
analyzed to separate ambient fields from spacecraft fields. 
Each sensor had dual operating ranges of minus to plus 16 nT 
and 128 ots with digitization accuracies of 0.03 nT and 0.26 
nls respectively. Bias offset capability extended the operating 
range to minus or plus 3188 nt. during the primary phase of 
the mission (November Sse 19734 to March 294 1974) and auring 
the second and third Mercury encounterss 25 vectors per second 
were sampled by the primary outboard magnetometer and 
transmitted to Earth. At other times, a lower data rate mode 
was used during uhich five vectors per second were transmitted. 


The experiment functicned normally throughout the life of the 
Spacecraft. For further details. see Ns F. NESS et ales 
Scfences vs. 1834 0. 13501. 
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INVESTIGATION NAME= MAGNETOMETER (OMAG) 
NSSOC I10~ 78-051A-12 


INVESTIGATIVE PROGRAM 
CODE EL-4%s SCIENCE 


INVESTIGATION DISCIPLINE (S$) 
MAGNETOSPHERIC PHYSICS 
PARTICLES AND FIELDS 
ATMOSFHERIC PHYSICS 


PERSONNEL 
PI - C.T. RUSSELL 
Ol - Pads COLEMANs JRe 
Or - Fav. CORONITI 
OI - CoFe. KENNEL 
OF - RL. MCPHERRON 
Of - GL. SISCOE 


OF CALIFs LA 
OF CALIFs LA 
CALIFs tA 
OF CALIFs LA 
OF CALIFs LA 
OF CALIFs LA 
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BRIEF DESCRIPTION 

This experiment used a triaxial fluxgate magnetometer 
with two ring-core sensors at the end of a magnetometer boom 
ard cne ring-core sensors at 48 deg tc the spin axiss halfway 
down the boom. The drive and electronics design had been used 
on the Agollo 15 and 16 subsatellites. The objectives were to 
determine any planetary and remanent magnetic fieldss to deduce 
the location and strergth of the iorcspheric current systems tc 
determine the energy and mass balance in the upper atmosphere 
of Venuss to determine the nature of the solar wind interaction 
with Veruss and tc study the near-wahe region of Venus and the 
structure of the Venusian bow shock. Interplanetary objectives 
were to determine the perturbation of the near-planet region by 
Venus and to compare the properties of the average field at 0.7 
ard 1.0 AU. The irstrument was interded to» in the worst case 
of low-bit and lou-sample rates,» measure one vector per 32 $s. 
while in Venus orbits when the spacecraft was coasting through 
the interplanetary region in the apcarpsis roces the sample rate 
was one vector per 8 S$. While the spacecraft was passing 
through the Venusian fonosphere in the pertagsis modes the 
sample rate was four vectors per s. 
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INVESTIGATION NAME~ TRIAXIAL LOW FIELD HELIUM MAGAETOPETER 
NSSDC ID= 67~060A-05 


INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 


INVESTIGATION DISCIPLINECS) 
PARTICLES AND FIELDS 
PLANETARY MAGNETIC FIELD 


PERSONNEL 
PI - E.J. SMITH WASAWJPL 

BRIEF OESCRIPTION 

For this experiment a low-field helium magnetometer was 
used to obtain triaxial measurements of interplanetary and 
Venusian magnetic fields. Its creration depended on the 
variation in absorptivity of excited helium to circularly 
polarized infrared Light with applied tield. Swept Helmholtz 
coils nulted the abient field by use of feedtack circuits. 
Mounted on a %.8-m booms the instrument's dynamic range was 
plus of minus 204 nv per axiss with a measurement precision 
determined by telemetry constraints of plus of minus 0.2 nT. 
Offset fields were cerrectable tc within 0.25 nT fer component. 
The experiment operated in a high (low) bit-rate mode of 3 
vector samples spaced 1/7- 2/7» and 4/7 of the sequence every 
12.6 (50.4) ss thus the Nyquist frequencies were about 0.12 and 
6.03 Hz respectively. High-rate data were obtained from June 
14 to July 24+ 1967+ and for 4 hours on October 254 1967. Low 
bit-rate data were obtained for the remainder of the 
experiment's useful Lifetine. Quality of data was high excert 
during September 23 to October ls» 1967+ when telemetered data 
were of uncertain quality. NSSDC has all the data from this 
experiment. 
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INVESTIGATION NAME* PARTICLE DETECTOR 
NSSDC ID- 62-041A-07 


INVESTIGATIVE PROGRAM 
CODE EL-4» SCIENCE 


INVESTIGATION OISCIPLINE(S) 
PARTICLES AND FIELDS 
PLANETARY PHYSICS 


PERSONNEL 
PL =~ J.A. VAN ALLEN U OF 10WA 

BRIEF DESCRIPTION 

A collimated» directionals Anton type 213 Geiger-Mueller 
tube (with energy thresholds of 40 keV for electrons and 500 
kev for protons) was used to search for charged particles 
magnetically tragppeo in the vicinity of the plaret Venus ands 
if such particles were founds to obtain preli ary 
measurements of their spatial distribution and intensity. 
Throughout the tlights including the planetary flyby» the axis 
of the detector'’s cerical field cf view (90 ceg full angle) was 
directed at 79 deg plus or minus 1 deg to the spacecraft-sun 
line. This axis Lay in the plane containing the suns earths 


and spacecraft and was on the earthward side of the spacecraft. 
During the 3.5 month interplanetary mode of operations the 
vadiation equipment was used to monitor the intensity of 
low-energy particles. The accumulated number of counts from 
the detector during a 9.60-s interval was read out once each 
B87 se During the encounter mode, the accumulated nusber of 
counts during a 9.60-s interval was read out once each 484 s. 
There was an absence of any discernible inerease in counting 
rate during passage by Venus at radigl distances as saail as 
41-000 km on the sunward side of the planet. 


scotee~ MARINER 104 SIMPSON=----- 
INVESTIGATION NAME= ENERGETIC PARTICLES 


NSSDC I1D- 73-085A-07 INVESTIGATIVE PROGRAM 


CODE El-4s SCIENCE 


INVESTIGATION DISCIPLINE (S$) 
PARTICLES AND FIELDS 


PERSONNEL 
PI - J.A-. SIMPSON 
OL - J.E. LAMPORT 


U OF CHICAGO 
U OF CHICAGO 


BRIEF DESCRIPTION 

This experisent was designed to measure energetic 
electrons, protonsse and alpha particles in the interplanetary 
wedtum anc in the vicinities of Venus and Mercury. The 
instrumentation consisted of a main telescope and a low-energy 
telescope. The main telescope consisted of six collinear 
sensors (five silicon detectors and one CsI scintillator) 
surrounded by a plastic scintiltator anttcoincidence cup. One 
pulse height analysis was performed every 0.33 ss» and counts 
accumulated in each coincidence/anticoincidence sode were 
measured every 0.6 s. Particles stopping in the first sensor 
were protons and atpha particles in the range 0.62°10.3 
MeVinucleon and electrons above approximately 170 keV. The 
aperture half angle for this mode was 47 dege and the. geometric 
factors were 14 sq cm ster for electrons and 7.4 sq cm ster for 
protons and alpha particles. The telescope aperture half angle 
decreased to 32 deg for coincident counts in the first and 
third sensors. The loweenergy tetescopes a two-element (plus 
anticoincidence) detector with a 38-deg half angle aperture and 
a 0.49 sq cm ster geometrical factors was designed to measure 
0.537129 and 1.9-8.9 MeV protons without responding to 
electrons cver a wide range of electron energies and 
intensities. See J. Geophys. Res.ee vw. 806 pe 4018 and 
references therein for further details. 


- PICNEER VENUS 1. TAYLOR» JR. 
INVESTIGATION NAME* ION MASS SPECTROMETER 


NSSOC I0- 7T8-O051A°17 INVESTIGATIVE PROGRAM 


CODE EL~4» SCIENCE 


INVESTIGATION DISCIPLINE (S> 
PLANETARY IONOSPHERES 
PLANETARY ATMOSPHERES 


PERSONNEL 

PI - H.A. TAYLORe JR. NASA-GSFC 

Ol = S.J. GAUER GRAZ U 

OI - R.E. HARTLE NASA-GSFC 

Ol - H.C. BRINTON NASA~GSFC 

O1 - J.R. HERMAN NASA*GSFC 
ole DONAHUE U OF MICHIGAN 
OI - R.A. CLOUTIER RICE U 

Ol - F.C. MICHEL RICE U 


BRIEF DESCRIFTION 

The composition and concentration of thermal positive 
fons in the jonosphere of Venus were determined and interpreted 
in terms of vertical and horizontal components. The instrument 
used was ~a Sennett radio-frequency mass spectrometer based on 
the design of those flown on O60 and Atmospheric Explorer 
satellites, A mass range of 1 to 60 u was covered with a 
variety of automatic scan-search modes available. 


-- PIONEER VENUS 2+ TAYLOR» JR.-=-~ 
INVESTIGATION NAME- ION“MASS SPECTROMETER 


WSSDC ID- 78-078A-02 INVESTIGATIVE PROGRAS 


CODE ElL-4-+ SCIENCE 


INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PLANETARY IONOSPHERES 


AERONOMY 
PERSONNEL 

PI - HeAS TAYLORs JRe NASA-GSFC 

OF - S.J. SAUER GRAZ U 

OI - T.M. DONAHUE U OF MICHIGAN 
OI = P.Aw CLOUTIER RICE U 

OI + RoE. HARTLE NASA-GSFC 

Ol - H.C. BRINTON NASA-GSFC 

Ol ~ F.C. MICHEL AICE U 


BRIEF DESCRIPTION 


This ion mass spectrometer experinent obtained 
measurements which provided information on the solar wind 
interaction with Venuss ufrer atecsphere photochemistrys ano 


the mass and heat transport characteristics Of the atmosphere. 
A Bennett jon spectrometers similar to units flown on many 
earth satellites arc rockets» measured Venus’ uprer atmosphere 


ion concentrations in the mass range from 1 to 60 atomic mass 
units (ud) from the time of crossing Venus’ bowshock to bus 
burnup. 
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INVESTIGATION NAME- GAMMA-RAY BURST DETECTOR 


NSSOC 1D- 78-O52A-CS INVESTIGATIVE PROGRAM 
CODE EL~4s SCIENCE 
INVESTIGATION DISCIPLINE(S) 
GAMMA-RAY ASTRONOMY 
PERSONNEL 
PI = W.D. EVANS LOS ALAMOS NAT LAB 
Ol - J.P. CONNER LOS ALAMOS NAT LAB 
OI = P.R. HIGBIE LOS ALAMOS NAT LAB 
Or = RaW. KLESESADEL LOS ALAMCS NAT LAB 
Ol - R.A. OLSON LOS ALAMOS NAT LAB 
Or - 1.8. STRONG LOS ALAMOS NAT LAB 
Ol + R.E« SPALDING SANDIA LABORATORIES 
BRIEF DESCRIPTION 
An omnidirectional gamma-ray detector employing two 
Phoswich scintillation spectrometers sensitive to protons from 


O.2 to 2.0 Mev 


$s used with legic circuitry to detect the 
beginning of a garma event and to initiate a period of rapid 
data collection. Oata were stored in a memory unit for 
subsequent transrission to earth. Confirmation that a true 
gamma event had occurred was obtained by comparison with 
results from other experiments in earth satellites. This 
experiment provided the long-baseline time correlations 
Necessary for calculating aceurate scurce locatiors. 
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INVESTIGATION NAME COSMIC-RAY IONIZATION 


NSSOC ID- 62-041A-04 INVESTIGATIVE PROGRAM 
CODE ELi-4, SCIENCE 
INVESTIGATION OISCEPLINE (S) 
COSMIC RAYS 
PERSONNEL 
PI - HaR. ANDERSON SCIENCE APPL, INC 
OL - J.A. VAN ALLEN U OF LOWA 
OL - V.H. NEHER CALIF INST OF TECH 
BRIEF DESCRIPTION 
The particle experiment was designed to investigate (1) 
the dependence of the intensity of icnizing particles in space 
upon distance from the suns (2) temporal variations of the 
particles and their corretation with variations of the magnetic 
field and plasma flux at the location of the spacecraft and 
with solar-terrestrial disturbancess and (3) the intensity and 


extent of magnetically trapped partictess if anys around Venus. 
The instrumentation consisted of three detectors: (1) a 
gas-filled» integratingse jfonization chamber with a wall of 
stainless steels (2) an omnidirecticral thin-watled cylincrical 
glass GM tube shielded with staintess steels and (3) an 
identical glass GM tube shielded with beryllium. The two GM 
tubes differed in the efficiency with which they detected 
nonpenetrating electrons by the Eremsstrahlung process. All 
three detectors were sensitive to electrons of energies greater 
than 500 keV and protons of energies greater than 10 Mev. The 
tonizaticn chasber was sampled fcr 221.76 8 once every 443.52 
Se The count accumulation of the GM tube shielded with 
stainless steel was sampled once for 0.828 s and once for 9.6 8 
every 443.52 Se and the count accumulation of the 
keryllium-shielded GM tude was sampled once fcr 0.828 s ana 
once for 9.6 8s every 887.04 s. The detectors were mounted 
close together with the axes of the GM tubes perpendicular to 
the roll axis of the spacecraft and hence to the radius vector 


from the sun. The GM tubes shielded with stainless steel anc 
beryllium had omnidirectional geometric factors of 6.97 and 
6.91 sq cms respectively. The experiment operated normally 


throughout the mission. 


ULTRAVIOLET 


INVESTIGATION NAME= EUV SPECTROSCOPY 
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NSSDC ID- 73-085A-05 INVESTIGATIVE PROGRAM 
CODE EL~4s SCIENCE 
INVESTIGATION DISCEPLINE(S) 
PLANETARY ATMOSPHERES 
FERSONNEL 
PI - AelL. BROADFOOT U OF SOUTHERN CALIF 
O1- M.8. MCELROY HARVARD U 


Or - M.J.S BELTON KITT PEAK NATL OBS 
BRIEF OESCRIPTION 

Two instruments were flown: an occultation spectrometer 
that was body-fixed to the spacecraft and an airglow 
spectrometer that was amounted on the scan platform. when the 
Sun was obscured by the Limbs of the planets the occultation 
spectrometer measured the extinction properties of the 
atmosphere. The occultation spectrometer had a plane grating 
which operated at grazing incidence. The fluxes were measured 
at 470+ 740s 810+ and 8990 A using channel electron multipliers. 
Pinholes defined the effective field of view of the instrument 
which was 0.15 deg full width at half maximum (FWHM). Isolated 
spectral bands at approximately 75 A CFWHM) were also measured. 
The objective grating airghow spectrometer was flown to measure 
airgtow radiation from Venus and Mercury in the spectral range 
from 200 to 1700 A. with a spectral resolution of 20 A» the 
instrument weasured radiation at the following wavelengths: 
30% 430+ 584+ 740+ 869» 1048+ 12166 130% 14804 and 1657 Aq 
In additions to provide a check on the total incident extreme 
Uv flux to the spectrometer, two zero-order channels were 
flown. The effective field of view of the instrument was 0.13 
deg by 3.6 deg. More experiment details and some measurements 
are contained in two papers: (1) "Ultraviolet Observations of 
Venus from Yariner 10 -~ Preliminary Results." A. L. Broadfoots 
et al.» Sciencer v. 1834 March 294 1974+ and (2) “Mercury's 
Atmosphere from Mariner 10 <-Preliminary Results" A. L. 
Broadfoots et al.» Sciences v. 1854 duly 226 1974. A 
description cf the instrumentation is given in two later 
papers: (1) “Mariner 10 Ultraviolet Spectrometer: Airglow 
Experiments” A. L. Broadfoots S. S$. Clapp and F. E. Stuarts 
Space Sci. Instr. ve 37 199 (1977)4 C2) “Mariner 106 Ultraviolet 
Spectrometers Occultation Experiments" A. L. Broadfoots S. S. 
Clapp and F. Ew Stuarts Space Scie Instr. ve 34 pe 209 C1977). 
Bata also include the interplanetary region, 
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INVESTIGATION NAME= PROGRAMMABLE ULTRAVIOLET SPECTROMETER 


NSSDC I1D- 78-051A°15 INVESTIGATIVE PROGRAF 
CODE EL-4,- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
AERONOMY 
IONOSPHERES 
FERSONNEL 
PI = Awl. STEWART U OF COLORADO 
Ol = C.A. BARTH U OF COLORADO 
OI = Caw. HORD U OF COLORADO 
Ol - G.E. THOMAS U OF COLORADO 
Ol - De. ANDERSON NOAAWSEL 


BRIEF DESCRIFTION 

This investigation used a 125~-mm Cassegrain telescope on 
a@ 125-mm Ebert~Fastie spectrometer with a programmable grating 
drive. Airgtows scattered sunlights and hydrogen Lyman-alpha 
emissions were detected in the thermospheres mesospheres and 
exosphere of Venus. These measurements were used to establish 
and map the compositions temperatures and photochemistry of the 
thermosphere and jionospheres to determine the pressure at and 
above the visible cloud tops» and to establish the distribution 
and escape rate of atomic hydrogen. The instrument operated in 
the 1200-3400 A region. 


INFRARED 
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INVESTIGATION NAME- INFRARED RADIOMETER 


NSSDC ID- 62-041A-02 INVESTIGATIVE PROGRAM 
CODE EL-4&, SCIENCE 
INVESTIGATION DISCIPLINE (5S) 
PLANETOLOGY 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI -G. NEUGEBAUER CALIF INST OF TECH 


BRIEF DESCRIFTION 

The infrarea radiometer on Mariner 2 was designed to 
measure the radiation temperatures of small areas of Venus in 
the 8.4- and 10.4-micrometer bands. Optically» the radiometer 
consisted of two similar lens systems whose axes were separated 
by 45 deg. One systeme establishing the chopping references 
viewed dark spaces and the other viewed the planet. The energy 
through the two systems was combined into a single chopped bean 


that was in turn split by a dichroic filter into two 
perpendicular bears that were ircident on two thereistcr 
bolometer detectors. Three successful scans were accomplished 


during planetary 
the radiation temperatures 
source temperatures near 


tlyby on December 14- 1962. 
obtained varted 
200 deg K to 10 deg for source 
temperatures fear 500 deg K. A complete description and 
perfo nce Summary for the Mariner 2 eadiometer is given in 
“Maciner-Venus 1962+ Final Project Reports” NASA SP-59- 1965. 


The accuracy of 
from 2 deg for 
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INVESTIGATION NAME= TWO-CHANNEL IR RADIOMETER 


NSSOC ID- 73-08S5A-06 INVESTIGATIVE PROGRAM 
CODE EL-4+ SCIENCE 
INVESTIGATION DISCIPLINE (CS) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PERSONNEL 
PI - S.C. CHASEs JR. SANTA BARBARA RES CTR 
Ol - E.0. MINER NASAWJPL 
or - 0. MORRISON U OF HAWAII 
Ol - G. MUNCH MPI-HETDELGERG 
ol - G. NEUGEBAUER CALIF INST OF TECH 
Ol - $.M. SAARI (DECEASED) BOEING SCI RES LAB 
BRIEF DESCRIPTION 


An infrared radiometer having two channetss 22 to 39 
micecmeters (80 K to 500 K) and 10 te 17 micrometers (200 K to 
650 K)» was used to observe the thermal emission from Venus and 
Mercury in two broad spectral bands. The IR thermal emission 
from the surface ct Mercury betweer late afterroon and early 
morning (locat tire) and deviations from the average thermal 
behavior of the surface were measured. Measurements were also 
made of the brightness temperatures of Venusian cloud tops and 
limb darkening phencmens. Attercts were made to correlate 
unusual temperature variations with photographs and 
measurements by other instruments to tdentify wmountainss 
valleyss volcanoess and unusual surface materials. 
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INVESTIGATION NAME~ INFRARED RADIOMETER (COIR) 


NSSDC ID- 78-O051A~-16 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
AERONOMY 
PERSONNEL 
Pl - Fe TAYLOR (NLA) NASA=JSPL 
Ol - HeHe AUMANN NASA~JPL 
OL = M.T. CHAHINE NASA=JPL 
Ol - C.8. FARMER NASA-JPL 
OL = JaVe MARTONCHIK NASA-JPL 
ol - INGERSOLL CALIF INST OF TECH 
O1 - 5.T. HOUGHTON OXFORD U 
OL - Gob. PESKETT CLARENDON LAB 
O1 - C.D. RODGERS OxFORD U - 
O© - E.J. WILLIAMSON CLARENDON LAB 
Ol - R.E. DICKINSON NATL CTR FOR ATMOS RES 
Ol - J.C. GILLE NATL CTR FOR ATMOS RES 
BRIEF DESCRIPTION 
This investigation used an €&8-channel radiometer for 
vertical temperature sounding of the atmosphere from the choud 
tops (60 km) to 1850 km and tor investigations of cloud 
morphologys includirg the tdentificaticn of possible aultiple 
layers and water vapor mapping. The instrument was based on 


the selective chogper radiometer and the pressure aodulator 
cadiometer designs flown on Nimbus satellites. 
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INVESTIGATION NAME~ INFRARED RADIOMETER (LIR) 


NSSDC ID- 78-0780-¢5 INVESTIGATIVE PROGRAM 
CODE El~4e SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY ATMOSPHERES 
AERONOMY 
PERSONNEL 
PI - RaW. BOESE NASAWARC 
ol POLLACK NASAWARC 
Ol - J.H. MILLER NAS AWARC 
Ol - L.P. GIVER NASASARC 
BRIEF DESCRIPTION 
The objectives of this experiment were to measure the 
atmosphere thermal flux profiles detect cloud layers and infer 
thetr compositions, and estimate the atmospheric water vaper 


content. This experiment used a 4-channel infrared radiometer 
looking down from the probe. Two internal blackbodies were 
used to allow absclute measurewerts of the flux in each 
channel. The instrument weighed about 2 kg and used about 3 W 
of power. 
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INVESTIGATION NAME- NET FLUX RADIOMETER (SNFR) 


NSSOC ID- T8-O78E-04 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OPs» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
AERONOMY 
PERSONNEL 
PI - VE. SUOMI U OF WISCONSIN 
Ole J. LENOBLE U OF LIXLE 
OL = L.A SROMOVSKY U OF WISCONSIN 
Or - Aw FYMAT WASA-JPL 
C1 - G.E. DANIELSON CALIF INST OF TECH 
or - mM. HERMAN U OF LILLE 
BRIEF OESCRIPTION 
The objectives were to locate regions of radiative 
convergence and divergence as a function of altitude and to 
indicate the height at which solar energy is absorbed by the 
atmosphere. This experiment used a small net flux radiometer 
cn the Probe targeted to the dayside of Venus to measure the 
net solar flux in the 0.2> to 4-micrometer region. The two 
Probes targeted to the nightside of the planet carried net 
infrared flux sensors covering the i= to 25-micrometer region. 
The instrument weighed about 0.4 kg and used 2.2 W of power. 
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INVESTIGATION WAME= NET FLUX RADIOMETER (SNFR) 


WSSDC 10- 78-078F-04 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OP, SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
AERONOMY 
PERSONNEL 
PLlo- VLE. SUOMI U OF WISCONSIN 
Or - J. LENOBLE U OF LILLE 
OI = L.A. SROMOVSKY U OF WISCONSIN 
Ol - AwelL.e FYMAT WASAWJPL 
Ol - GE. DANIELSON CALIF INST OF TECH 
Ol - mw. HERMAN U OF LELLE 
BRIEF DESCRIPTION 
The objectives were to locate regions of radiative 
covergence and divergence as a function of altitude and to 
indicate the height at which solar energy is absorbed by the 
atmosphere. This experiment used a small net flux radiometer 
on the Probe targeted to the dayside of Venus to measure the 
net solar flux in the 0.2 to 4 micrometer region. The two 
Probes targeted to the nightside of the planet carried net 
infrared flux sensors covering the 1 to 25 micrometer region. 
The instrument weighed about 0.4 kg and used 2.2 W of power. 
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INVESTIGATION NAME- NET FLUX RADIOMETER CSNFR> 


NSSDC ID+ 78-0786-04 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OP, SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
AGRONOMY 
PERSONNEL 
PI - V.E. SUOME U OF WISCONSIN 
ol- J. LENOBLE UDF LILLE 
Ol - Ae FYMAT NASAWJPL 
OI = L.A. SROMOVSKY U OF WISCONSIN 
Ol - G.E. DANIELSON CALIF INST OF TECH 
ol = 8. HERMAN u of LILLE 
BRIEF DESCRIPTION 
The objectives were to locate regions of radiative 
convergence and divergence as a function of altitude and to 
indicate the height at which solar energy is absorbed by the 
atmosphere. This experiaent used a small net flux radiometer 
on the Probe targeted to the dayside of Venus to measure the 
net solar flux in the 6.2- to 4-eicrometer region. The two 
Probes targeted to the nightside of the planet carry net 
infrared flus sensors covering the 1- to 25 micrometer region. 


The instrument weighed about 0.4 kg and used 2.2 W of power. 


RADIO SCIENCE AND CELESTIAL MECHANICS 


MARINER 22 ANDERSON 


INVESTIGATION NAME- CELESTIAL MECHANICS 


NSSOC ID- 62~041A-68 INVESTIGATIVE PROGRAM 
CODE EL-4&s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
CELESTIAL MECHANICS 
PERSONNEL 
PL - J.D. ANDERSON NASA@SPL 


BRIEF DESCRIPTION 

Deep Space Network tracking data from Mariner 2 were used 
to obtain improved weasurements of the masses of Venus ard the 
moons the astronomical units and improved ephemerides of the 
earth and Venus. The experiment used the onboard receiver and 
transmitter equipment in conjunction with the Deep Space 
Station equipment tc obtain Doppler reasurements. Data were 
obtained at 22-h intervals from September 5 to December 14+ 
19622 at i1-h intervals until December 16 and then again at 
12-h intervals until January 4, 1963. 
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INVESTIGATION NAME~ CELESTIAL MECHANICS (OCM) 


NSSOC ID- 78-051A-21 INVESTIGATIVE PROGRAM 
CODE EL-4» SCIENCE 
INVESTIGATION DISCIPLINECS) 
PLANETARY ATMOSPHERES 
CELESTIAL MECHANICS 
PERSONNEL 
Pl += 1.1. SHAPIRO MASS INST OF TECH 


BRIEF DESCRIPTION 

This experiment used the S-bard and X-band radio signals 
foe data measurements. The objectives were: (1) to model the 
gravity field of Venuss (2) to estimate the direction and 
magnitude of the Vertes spin vectors (3) to bound the magnitude 
of (and possibly estimate) the polar motion of Venuss (4) to 
determine 
to cetermine a ccnmnection between 
planetary ephemerides and an inertial 
reference to extragalactic radio sources. 


the density protile of the upper atmoschere,s and (5) 
the coordinate system of 
syster 


coordinate 
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INVESTIGATION NAME~ TWO-FREQUENCY SEACON RECEIVER 


NSSOC ID- 67-060A-02 ENVESTIGATIVE PROGRAM 
COOE Et-4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELOS 
SOLAR PHYSICS 
IONOSPHERES AND RADIO PHYSICS 
PERSONNEL 
PIo= VeRe ESHKLEMAN STANFORD U 
OL - T.A, CROFT SRI INTERNATIONAL 
BRIEF DESCRIPTION 


Both 423.3-MHz and the 2/17 subharmonic 49.8-MHz signals 
were transmitted from a 4.6-m steerable parabolic antenna at 
Stanford University to the two-trecuency radia receiver cn the 
spacecraft. The high-frequency signal served as a reference 
signat since its propagation tine was not appreciably delayed. 
The low-frequency signal was delayed in cropertior to the total 
electron content in the propagation path. On the spacecrafts a 
phase-locked receiver counted the beat-frequency zero crossings 
of the received signals to obtain measurements of phase-path 
differences. Oifferertial delay of the group velccity was also 
observeds, and these values were telemetered to the ground 
station. From calculated total electron content valuess the 
ionospheric effect (up to a selected altitude obtained from 
other experimental techniques) car be subtracted to produce 
data deseribing the interplanetary electron content of the 
solar wind and its variations. The experiment operated 
nominally trom launch to November 1967. For similar 
experiments coverirg other tire feriodss see Pioneers €-9 
(68-100A-03s G7-123A-034 66°07SA704%s and 65-105A-04). More 
detailed descriptions of the experiment can be found in J. 
Geophys. Res.r V. 174 PP. 3325-33527e and in Radio Sciences v. 
6+ pO. S$5-63. NSSDC has all the data from this experiment. 
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INVESTIGATION NAME CELESTIAL MECHANICS 


NSSOC ID- 67-060A~-07 INVESTIGATIVE PROGRA® 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
CELESTIAL MECHANICS 
PERSONNEL 
PI - J.0. ANDERSON NASA=JPL 
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BRIEF DESCRIPTION 

Ceep Space Network tracking data on Mariner 5S were used 
to obtain improved determinations of the masses of Venus and 
the moon, of the astronomicat units and improved ephemerides of 
earth and Venus. The experiment used the onboard receiver and 
transmitter equipment in conjunetion with Deep Space Station 
equipment to obtain Doppler measurements. The system performed 
well to distarces of 48.66 km (Novernber Ss 1967). 
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INVESTIGATICR NAPE- S- AND X-BAND RACIO PROPAGATION 


WSSDC ID- 73-085A-02 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
LONOSPHERES AND RADIO PHYSICS 
PARTICLES AND FIELDS 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI = H.T. HOWARD STANFORD U 
Ol - G.S. LEVY NAS A~JPL 
OL - 1,1. SHAPIRO MASS INST OF TECH 
ol - G. FJELDBO (NLA) NASAWJPL 
OL - Awd KLIORE NASAWJPL 
Ol - 3.0. ANDERSON NASAWJSPL 
BRIEF DESCRIPTION 
This experiment used X- (8400 MHz) and S- (2113 MHz) 
bands on-board radio systems for whatever scientific purposes 
could be devised. Two primary approaches were mades one 
utilizing tracking informations the other taking advantage of 
radio trajectory variations associated with occultation of the 
earth-spacecraft signal. Tracking information was analyzed to 
determine mass and gravitational characteristics Cincluding 
planetary internal composition and density estimates) of both 


Venus and Mercury. From anomalous characteristics observed in 
the X- and S-band signals during spacecraft passage through the 
planetary atmospheres just peior tors and subsequent tor 
occultation, temperature and pressure profiles were calculated. 


These profiles were useful to adjust atmospheric composition 
models. Signal cutoff provided useful information for 
determination of planetary radius. 

sretece PIONEER VENUS Be KLIOREs~2ee nnn nnn nnn nnn nnn nn nnn enn 2 


INVESTIGATION NAME~ RADIO OCCULTATION (OOCC) 


NSSOC ID- 78-051A-20 INVESTIGATIVE PROGRAM 
CODE EL-4%s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI - Aedes KLICRE NASA=JPL 


BRIEF DESCRIPTION 


This experiment made use of the S-band and X-band radio 
signals for data measurements. The objectives were (1) to 
measure refractivity profiles, (2) to measure S- and X-band 


dispersion and absorptions (3) to measure electron density 
height profiles, and (4) to determine the dynamics of the lover 
atmosphere. 
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INVESTIGATION NAME~ GAS AND PLASMA ENVIRONMENT (OGPE) 


WSSDC ID- 78-O52A-035 INVESTIGATIVE PROGRAM 
CODE EL-4+ SCIENCE 
INVESTIGATION DISCIPLINE (S) 
GEQDESY AND CARTOGRAPHY 
PLANETARY IONOSPHERES 
PLANETARY ATMOSPHERES 
PERSONNEL 
TL - TA. CROFT SRI INTERNATIONAL 
TH - GoM. KEATING NASA~LARC 
TH = Awd. KLIORE NASA~JPL 
TH - Re PHILLIPS NASA-JPL 
TM - 2.1. SHAPIRO MASS INST OF TECH 
Tha = R. woo NASAJPL 
GRIEF DESCRIPTION 
This experiment used data obtained from the S-band and 


X-band radio signals. The objectives were (1) to determine the 
lateral variations in the Venusian atmosphere and ionospheres 
(2) to study the solar wind microscopic flows and (3) to 
analyze solar wind scintillations (scale and characteristics of 
the irregularities in the Venusian atmosphere). 
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INVESTIGATION NAME- RADAR MAPPER (ORAD) 


NSSOC ID- 78-051A-02 INVESTIGATIVE PROGRAM 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
GEODESY AND CARTOGRAPHY 
PLANETCLOGY 
PERSONNEL 
PI -G. PETTENGILL MASS INST OF TECH 
OF - BoE. BROWN,» JR. WASA~JPL 
OL - Wem. KAULA U OF CALIFs LA 
O1 - DeH. STAELIN MASS INST OF TECH 
BRIEF DESCRIPTION 
A radar altimeter was used to obtain information cn the 
orbiter altitudes planetary surface temperatures and radar 


Scattering properties in order to infer the surface topography» 
geologys and the thermal and sectanical properties cf the 
interior of Venus. The weight of the instrument was 9.0 kq (20 
lod+ and the power consumption was 25 we. 
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INVESTIGATION NAME~ ENTERNAL DENSITY DISTRIBUTION (COIDD> 


NSSOC 1D- 78-051A-23 INVESTIGATIVE PROGRAN 
CODE EL-4%» SCIENCE 
INVESTIGATION DISCIPLINEC(S) 
PLANETOLOGY 
PLANETARY PHYSICS 
PERSONNEL 
PIo- RoJ. PHILLIPS LUNAR + PLANETARY INST 


BRIEF DESCRIPTION 


This experiment used the S-bard and X-band radio signals 
for data measurements. The objectives were (1) to determine 
the internal mass cistribution and the physical processes that 


have operated tc prceauce the distritution., 
relationship 
distributions 
compensation of 
ar evolutionary 
above. 


(2) to determine the 
of the surface morpholcagy to the internal density 
(3) to determine the amount of isostatic 
the Venusian topographys and (4) to describe 
track for Venus that #s consistent with the 


ATMOSPHERE 
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INVESTIGATION NAME= ELECTRON TEMPERATURE PROBE 


NSSOC ID- 78-051A-01 INVESTIGATIVE PROGRAM 
CODE EL~4/CO-0P. SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY ATMOSPHERES 
PLANETARY IONOSPHERES 
PERSONNEL 
PIo- L.H. GRACE NASA~GSFC 
Ol - M.B. MCELROY HARVARD U 
Ol - A. PEDERSEN ESAwESTEC 
Ol - AF. NAGY U OF MICHIGAN 
O1 - TM. SONAHUE U OF MICHIGAN 
BRIEF DESCRIPTION 
This experiment consisted of a pair of cyctindrical 
Langmuir probes of the type used on the Atmospheric Exglerer 
(AE) series, Two probes were required» so that one was always 
out of the wake of the spacecraft. In flight analysiss 56 
weasurements taker at a rate of cre per second provided high 
spatial resolution for the measurements of Ne and Te. The 


results of these high-resolution measurements were used both to 
study the upper atmosphere and ionosphere and to investigate 
the interaction of the solar wind with the Venusian icnoschere. 


This experiment provided measurements over the whole region 
traversed by the crbiters covering a large range of solar 
aspect angless toa yield a more coaplete configuration of the 


physteal properties of the jororpause region. 
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INVESTIGATION NAME= NEUTRAL MASS SPECTROMETER (ONMS) 


NSSOC ID- 78-051A-11 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
AERONOMY 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI - #.8. NIEMANN NASA~GSFC 
OL = G.R, CARIGHAN U OF MICHIGAN 
OL - RoE. HARTLE NASA@GSFC 
Ol - NeW. SPENCER NASA~GSFC 


BRIEF DESCRIPTION 

The experiment used a quadrupole mass spectrometer with 
three jon-source operating modes and three mass~-scanning modes. 
The jon source could be operated alternately in open and closed 
configurations to increase accuracy. An adaptive mass scan was 


used to reduce the bit rate required for a given 
information-return rate. The resolution was 1.E-4 for adjacent 
Massess and the mass range was 1 40 45 ue Vertical and 


horizontal density variations of the major neutral constituents 
of the upper atmosphere of Venus were detected and measured to 


define the dynamics chemicals and thermal states of the upper 
atmosphere. Important constituents measured were Hes O+ 02+ 
COs COZ and/or N2s and Aw It was also possible to study Hs 0 


and/or H2e Cs» and NO. 
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INVESTIGATICN NAME= NEUTRAL MASS SPECTROMETER (BNMS) 


NSSOC 1D- 78-078A-03 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE (S} 
PLANETARY ATMOSPHERES 
AERONORY 
PERSONNEL 
PI - UU. VON ZAHN U OF BONN 
OI + AOC NIER U OF MINNESOTA 
GI - DLA. HUNTEN U OF ARIZONA 
BRIEF DESCRIPTION 
This neutral particle mass spectrometer experiment 
obtained measurements which provided information on the origin 
and evolution of Venus* atmospheres the present energy balance 
and dynamics of the upper atmospheres and the interaction of 
the upper atmosphere with solar radiation and the 
interplanetary medium. A magnetic deflections double-focusing 
mass spectrometer was flown to measure the upper atmosphere 
neutral molecules in the mass range 1 to 46 atosic mass units 
qu). 
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INVESTIGATION NAME* NEUTRAL PARTICLE MASS SPECTROMETER 


CENMS ) 
NSSDC ID- 78-0780-06 INVESTIGATIVE PROGRAM 
CODE El-4s SCIENCE 
INVESTIGATION OISCIPLINE (S) 
PLANETARY ATMOSPHERES 
AERONOMY 
PERSONNEL 
PI - J.H. HOFFMAN U OF TEXASs DALLAS 
OI ~ RR. HOOGESs JR. U OF TEXASs DALLAS 
ol - wm. KOLPIN TRw SYSTEMS GROUP 
Or - MB. MCELROY HARVARD U 
Ol = T.M. DONAHUE U OF MICHIGAN 
BRIEF DESCRIPTION 


_ The objective of this investigation was to measure the 
composition of the lower ateosphere of Venus. This 
investigation used ao ceramic micro-leak gas intet anda 
double-focusing magnetic deflection mass spectrometer. About 


50 anatyses cf the Venusian atmosphere were planned during the 


probe descent. A separate saeple of the atmosphere was 
analyzed for rare gasses. The analyzer had a mass range of 1 
to 212 uw and #8 dynamic range of 1.E+7. The instrusent was 


based on a design flown previously. 
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INVESTIGATION NAME ATMOSPHERIC ORAG (OAD) 


NSSOC ID~- 78-O51A-39 INVESTIGATIVE PROGRAM 
CODE Ek-4s SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI - GLA KEATING NASA=LARC 


BRIEF DESCRIPTION 


This experiment wade use of the spacecraft S-band and 
X-band cadio signats for data asurements. The objectives 
were (1) to establish the diue variation of thermospheric 
density and density scale height (2) to determine the 
relationship of solar wind variations to variations in 


ateospheric censitys 
and short tern 
density variationss 
Semi-annual variation 
and (5) to formulate 
atmosphere. 


(3) to determine the relationship af tong 
vaciation in solar extreme UV radiation to 
(4) to search for phenomena such as a 
and super rotation of the thermosphere, 

a thermospheric model for the Venusian 
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INVESTIGATION NAME~ DIFFEREMTIAL LONG BASE LINE 


INTERFEROMETER (DLBI) 
NSSOC ID~ 78-O78A-06 INVESTIGATIVE PROGRAM 
CODE EL-4» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
METECACLOGY 
PLANETOLOGY 
PERSONNEL 
PI - €.C. COUNSELPAN MASS INST OF TECH 
Ol - ILI. SHAPIRO MASS INST OF TECH 
Ol - R.G. PRINN MASS INST OF TECH 
Ol - Je CHARNEY MASS INST OF TECH 
ol - G. PETTENGILL MASS INST OF TECH 
BRIEF DESCRIPTION 
This experiment used the Deep Space Network (OSN) 
telemetry signals. The objectives were to measure vector wind 


velocities by earth-based interferometric tracking for all four 
probes as they descended through the atmosphere of Venus using 
the bus telemetry signal as a reference. The results were 
combined with simultaneous temperatures pressures thermal fluxs 
and composition measurements from other experiments to test 
models of the atmospheric circulation. 
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INVESTIGATION NAME~ ATMOSPHERIC TURBULENCE CATURD 


NSSOC ID- 78-078E-06 INVESTIGATIVE PROGRAM 
CODE Ele4e SCIENCE 
INVESTIGATION OLSCIPLINE (S) 
PLANETARY IONOSPHERES 
RADIO PHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 
PERSONNEL 
PL - R. woo NASA~JPL 
BRIEF DESCRIPTION 
This experiment used the Deep Space Network (DSN) 
telemetry data. The objective was to measure and study the 


swmalt-scale turbulence characteristics of the atmcschere cf 
Venuse Information obtained ineluded the variation of 
intensity of turbulence with altitudes wind velocity transverse 
te the Line-of-sight paths» and distribution of scate size in 
the atmosphere. These meaSuresents contributed ta an 
understanding of the atmosphere's circulation and dynamics. 
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INVESTIGATION NAME ATMOSPHERIC TURBULENCE (MTUR) 


NSSDC 10- 78-078F-06 INVESTIGATIVE PROGRAM 


CODE ElL=4- SCIENCE 


INVESTIGATION DISCIPLINE(S) 
PLANETARY IONOSPHERES 
RADIO FHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 


PERSONNEL 
Pl = Re woo WASAWJPL 

BRIEF DESCRIPTION 
This experiaent 


telemetry data. The 


used the Deep Space hetwork (DSN) 

objective nas to weasure and study the 
small-scale turbulence characteristics of the atmosphere of 
Venus. Information obtained ineluded the variation of 
irtensity of turbulence with altitudes wind velocity transverse 
to the Line-of-sight paths and distribution of scale size in 
the atmosphere. These measurerents contributed to an 
understanding of the atmosphere's circulation and dynamics. 


wccere- PIONEER VENUS PROBE SM3+ WO0~-~- 
INVESTIGATION NAME= ATMOSPHERIC TURBULENCE CHTURD 


NSSOC 1D- 78-0786°06 INVESTIGATIVE PROGRAM 


CODE EL-4+ SCIENCE 


INVESTIGATION DISCIPLINE(S) 
PLANETARY IONOSPHERES 
RADIO PHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 


PERSONNEL 


PI - Rk. woo NASA~JPL 
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BRIEF DESCRIPTION 
This experiment 
telemetry data. The 


used the Deep Space Network COSN) 
objective was to measure and study the 
small-scale turbulence characteristics of the ataosphere of 
venus. Information obtained included the vartation of 
intensity of turbulence with altitudes wind velocity transverse 
to the Line-of-sight path, and distribution of scale size in 
the atmosphere. These measurements contributed to an 
understanding of the atmosphere’s circulation and dynamics. 
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INVESTIGATION NAME- ATMOSPHERIC AND SOLAR CORONA TURBULENCE 


COTUR) 

NSSDC I1D- 78-Q51A-22 INVESTIGATIVE PROGRAM 

CODE EL-4» SCIENCE 

INVESTIGATION DISCIPLINE(S) 

PLANETARY ATMOSPHERES 

PERSONNEL 
PI - Re 00 WASAW-JPL 
BRIEF DESCRIPTION 
This experiment made use of the S-band and X-band radio 

signals tor data measurements. The objectives of the 
experiment were to measure: (1) the intensity variation of 


turbulence with altitudes (2) planetary latitude and longitude. 
and (3) the distribution of scale sizes in the atmosphere. 
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INVESTIGATION NAME- NEPHELOMETER (LN) 


NSSOC ID= 78-078D-02 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
AERONOMY 
METEOROLOGY 
PERSONNEL 
PI- Be RAGENT NAS AARC 
PI - J.E. BLAMONT CNRS-SA 


BRIEF DESCRIPTION 

This experiment consisted of a nephelometer to measure 
the energy kackscattered from cloud particles. It used a 
pulsed gallium arsenide laser diode to illuminate the clouds. 
The altitude history of the backscattered signal indicated the 
presence and vertical extent of clouds along the trajectory. 
Comparisons with the easurements from the sail probes 
indicated the spatial variability of the cloud structure. The 
laser operated at about 9000 A. The experiment weighed about 
C.5 kg and used about 1.3 & of power. 
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INVESTIGATION NAME- NEPHELOMETER (SN) 


NSSDC I1D- 78-Q78E-02 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-0P» SCIENCE 
INVESTIGATION DISCIPLINE (S$) 
PLANETARY ATMOSPHERES 
AERONOMY 
METEOROLOGY 
PERSONNEL 
PI- 8. RAGENT WASAWARC 
PI = J.E. BLAMONT CNRS-SA 
BRIEF DESCRIPTION 
This experiment consisted of a nephetoseter to measure 
the energy backscattered from cloud particles. It used a 
pulsed gallium arsenide laser diode to illuminate the clouds. 
The altitude history of the backscattered signal indicated the 
presence and vertical extent of clouds along the trajectory. 
Comparisons with the measurements from the other Probes 
indicated the spatial variability of the cloud structure. The 
laser operated at about 9000 A. The experiment weighed about 


0.6 kg and used about 1.3 W of power. 
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INVESTIGATION NAME= NEPHELOMETER (SN) 


NSSDC I1D* 78-*078F-02 INVESTIGATIVE PROGRAM 


CODE EL~4/CO-0Ps SCIENCE 


INVESTIGATION DISCIPLINE (CS) 
PLANETARY ATMOSPHERES 
AEROKOMY 
METEOROLOGY 


PERSONNEL 
Pl - 6B. 
Pl - JeEe 


RAGENT 
BLAMONT 


NASA-ARC 
CNRS~SA 


GRIEF DESCRIPTION 

This experiment consisted cof a nephelometer to measure 
the energy backscattered from cloud -particles. It used a 
pulsed gattium arsenide laser dicce to illuminate the clouds. 
The attitude history of the backscattered signal indicated the 
presence and vertical extent of clouds along the trajectory. 
Comparisons with the meastresents trom the other Pretes 
indicated the spatial variability of the cloud structure. The 
laser operated at about 9000 A. The experiment weighed about 
0.6 kg and used abcut 1.2 W of power, 


ceeee-- PIONEER VENUS PROBE SM3» RAGENT+~---2-----22---n- n= -- 


INVESTIGATION NAME- NEPHELOMETER (SN) 


NSSOC ID- 78-078G6-02 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OP» SCIENCE 
INVESTIGATION OISCIPLINE(S) 
PLANETARY ATMOSPHERES 
AERONCPY 
METEOROLOGY 
PERSONNEL 
PI- Be RAGENT NASA~ARC 
Pr - J.E. BLAMONT CNRS-SA 


BRIEF DESCRIPTION 

This experiaent consisted cf a nechelometer to seasure 
the energy backscattered from cloud partictes. It used a 
pulsed gallium arsenide laser diode to illuminate the clouds. 
The altitude history of the backscattered signal indicated the 
presence and vertical extent of clouds along the trajectcry. 
Comparisons with the measurements from the other probes 
indicated the spatial variability of the cloud structure. The 
laser operated at about 9000 A. The experiment weighed abcut 
0.6 kg and used about 1.3 Ww of power. 


PIONEER VENUS PROBE LRGs SELF F---------- tres recon nana ne 


INVESTIGATION NAME- ATMOSPHERE STRUCTURE 


NSSOC ID= 78-0780-01 INVESTIGATIVE PROGRAM 
CODE ElL-4, SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOMY 
PERSONNEL 
Pls A. SELFF WASA~ARC 
Ol + $.C. SOMMER NASA@ARC 
Ol = R.C. BLANCHARD NASA@LARC 
Ol - D.B. KIRK WASA+ARC 
Ol - R.aEw YOUNG NASA~ARC 
OL = 5.5. DERR US GEOLOGICAL SURVEY 
BRIEF DESCRIPTION 


The instruments for this experiment included a three-axis 
accelerometers pressure sensorss and temperature sensors. They 
were based on the technology deacrstrated ty the PAET rocket 
vehicle (Planetary Atmosphere Experiment Test R7206-2001). The 
measurements were used to construct a profile of atmosphere 
State properties for the large probe trajectory from the 
surface to approxisately 140 km altitude. they were also used 
to determine vertical wind velocitys horizontal wind velocity, 
and turbulence. By comparing atmoscheric conditions along the 
large probe trajectcry with those weasured by the smath crobess 
circulation models of the stmosphere were determined. The 
instruments weighec about 2.5 kg and consumed about 4.7 w of 
power. 


coeee 77 PIONEER VENUS PROBE SMls SEIF Foennnnennnn enn nnn n ne - =e 


INVESTIGATION NAME~ ATMOSPHERE STRUCTLRE (SAS) 


NSSOC 10~ 78-078E~-01 INVESTIGATIVE PROGRAM 
CODE ElL-&e SCIENCE 
INVESTIGATION OISCIPLINE(S) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOPY 
PERSONNEL 
PIs A. SEIFF NASA-ARC 
O1 = S.C. SOMMER NASA~GSFC 
O01 - 0.8. KIRK NASA-ARC 
Ol - R.C. BLANCHARD NASA-LARC 
Ol - RE. YOUNG NASA~ARC 
oI- J. DERR US GEOLOGICAL SURVEY 
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BRIEF DESCRIPTION 

The instruments toe this experiment included a 
single-axis accelerometers pressure sensorss and temperature 
sensors. They were based on the technology demonstrated by the 
PAET rocket vehicle (Planetary Atmosphere Experiment Test R 
7106-2001). The measurements were used to construct a profile 
of atmospheric state properties for the trajectory from the 
surface to agproximately 140 km altitude. They were also used 
to determine vertical wind velocitys horizontal wind velocitys 
and turbulence. Gy comparing atmospheric conditions along this 
trajectory with those measured by the other Probess circulation 
models of the atmosphere were determined. The instruments 
weighed about 1.2 kg and consumed about 4.8 # of power. 


monwnee PICNEER VENUS PROBE SM2e SELF Fenn n =n ee nn nnn e een e nee 


INVESTIGATION NAME= ATMOSPHERE STRUCTURE 


NSSDC 1D* 78-@78F-01 INVESTIGATIVE PROGRAM 
CODE El=4,» SCIENCE 
INVESTIGATION OISCIPLINE(S) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOMY 
PERSONNEL 
Pl - Aw SEIFF NAS AARC 
OI - S.C. SOMMER NASA-GSFC 
Ol + 0.8. KIRK NASAARC 
OI - RC. BLANCHARD NASA-LARC 
Ol - R.E. YOUNG NASAWARC 
Ol - Je DERR US GEOLOGICAL SURVEY 
GRIEF DESCRIPTION 


The instruments for this experiment included a three-axis 
accelerometers pressure sensors» and temperature sensors. They 
were based on the technology demonstrated by the PAET rocket 
vehicte (Planetary Atmosphere Experiment Test R 7106-2001). 
The measurements were used to construct a protile of 
ataospheric state properties for the trajectory from the 
surface to approximately 140 km altitude. They were also used 
to determine vertical wind velocity» horizontal wind velocitys 
and turbulence, By comparing atmospheric conditions along this 


trajectory with those measured by other Small Probess 
circulation models of the atmosphere are determined. The 
instruments weighed about 1.2 kg and consumed about 3.4 w of 


power. 
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INVESTIGATION NAME~ ATMOSPHERE STRUCTURE 


NSSOC Ib- 78-0786-01 INVESTIGATIVE PROGRAM 
CODE EL=4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PERSONNEL 
Pl - Aw SELFF NASAWARC 
O1 = S.C. SOMMER NASA~GSFC 
Ol - RoC. BLANCHARD NASA-LARC 
OF = D.B. KIRK NASAW~ARC 
OF - RE. YOUNG NASA-ARC 
Ol- J. DERR US GEOLOGICAL SuRVEY 
BRIEF DESCRIPTION 


The instruments for this experiment included a three-axis 
accelerometers pressure sensorsse and temperature sensors. They 
were based on the technology demonstrated by the PAET rocket 
vehicle (Planetary Atmosphere Experiment test R 710672001). 
The measurements were used to construct # profile of 
atmospheric state properties for the trajectory from the 
surface to approximately 140 km altitude, They were also used 
to determine vertical wind velocitys horizontal wind velocitys 
and turbulence. By comparing atmospheric conditions along this 
trajectory with those measured by the other Probes» circulation 
models of the atmosphere were determined, The instruments 
weighed about 1.2 kg and consumed about 3.4 Ww Of power. 


wee--== PIONEER VENUS PROBE LRGs CROFT oon enon none n nana nee -- ee 


INVESTIGATION NAME~ ATMOSPHERIC PROPAGATION (MPRO)D 


NSSDC IO0- 78-0780-11 INVESTIGATIVE PROGRAM 
CODE El~4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PERSONNEL 
PE = TsA. CROFT SRI INTERNATIONAL 


BRIEF DESCRIPTION 

The objective of this experiment was to determine the 
atmospheric structure of Venus as it affected the intensity and 
refraction of probe telemetry signals. An investigation of the 
interference between the direct ray and a surface-reflected 
component was undertaken as means of assessing communications 
reliability for the design of future probe missions. 


PIONEER VENUS PROBE SM1s CROP T----------2-------------- 


INVESTIGATION NAME~ ATMOSPHERIC PROPAGATION (MPRO) 


NSSDC I0- 78-078E-C7 INVESTIGATIVE PROGRAM 
CODE EkL=4, SCIENCE 
INVESTIGATION OISCIPLINE(S) 
PLANETARY IONOSPHERES 
RADIO FHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI =~ TeAn CROFT SRI INTERNATIONAL 
BRIEF DESCRIPTION 
this experirent used the Oeep Space Network (DSN) 
telemetry data. The objectives were (1) to determine the 


atmospheric structure of Venus as it affects the intensity and 
refraction of Probe telemetry signalss and (2) to investigate 
the interference between the direct ray and a surface-reflected 
component as a means of assessing communications reliability 
for the design of future probe missions. 


PIONEER VENUS PROBE SM2¢ CROF Tot ewewew nnn nnn nnn nena ee 


INVESTIGATION NAME= ATMOSPHERIC PROPAGATION (MPRO)D 


NSSDC ID- 78-G78F-C7 INVESTIGATIVE PROGRAM 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY LONOSPHERES 
RADIO FHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 
PERSONNEL 
Pl - T.A. CROFT SRI INTERNATIONAL 
BRIEF DESCRIPTION 
This experiwent used the Beep Space Network (DSN) 
telemetry data. The objectives were (1) to determine the 


atmospheric structure of Venus as it affects the intensity ard 
refraction of Probe telemetry signalss and (2) to investigate 
the interference between the direct ray and a surface-reflected 
ccmecnent as a means of assessing communicatiors reliability 
for the design of future probe missions. 
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INVESTIGATION NAME- ATMOSPHERIC PROPAGATION (MPRO) 


NSSOC ID- 78-0786-¢7 INVESTIGATIVE PROGRAF 
CODE EL=4s SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY IONOSPHERES 
RADIO PHYSICS 
CELESTIAL MECHANICS 
PLANETARY ATMOSPHERES 
PERSONNEL 
Pr =- T.Aw CROFT SRI INTERNATIONAL 
BRIEF DESCRIPTION 
This experiment used the Deep Space Network (DSN) 
telemetry data. The objectives were (1) to determine the 


atecspheric structure of Venus as it affects the intensity and 
refraction of Probe telemetry signalss and (2) to investigate 
the interference between the direct ray and a surface-reflected 
compenent as a means of assessing communications reliability 
tor the design of future probe missicrs. 


PIONEER VENUS PROBE LRGs COUNSELMAN@n-nn-nn m0 mw enn nn nnn 


INVESTIGATION NAME= OIFFERENTIAL LONG BASELINE 
INTERFEROMETER (DLBID 


NSSDC ID- 78-0780-C9 INVESTIGATIVE PROGRAM 
CODE EL-4» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
RETEQROLOGY 
AERONOMY 
PERSONNEL 
PI - C.C. COUNSELMAN MASS INST OF TECH 
or ~ G. PETTENGILL MASS INST OF TECH 
Ol - 1.1. SHAPIRO MASS INST OF TECH 
O1 = R.G. PRINN MASS INST OF TECH 
ol- J. CHARNEY MASS INST OF TECH 
BRIEF DESCRIPTION 
This experiaent involved applying differential 
very-long-baseline interferometry techniques to the radio 


signals from the entry probe and bus in order to infer or place 
upper Limits cn wind speeds in the lower atmosphere. These 
results were used in modeling the circulation patterns of 
Venus" atmosphere. DOata taken prior to probe entry were used, 
where feasible, tc infer characteristics of Venus’ gravity 
tield for use with probe entry operations as well as in later 


39 


scientific evaluation. 
coreeno PIONEER VENUS PROBE SM1s COUNSELMAN@--n-nneewnnnnnnn ee 


INVESTIGATION NAME- DIFFERENTIAL LONG BASELINE 
INTERFEROMETER (OLSID 


NSSOC ID- 78-978E-03 INVESTIGATIVE PROGRAM 
CODE EL~4&, SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONCAY 
PERSONNEL 
PI - C.C. COUNSELMAN MASS INST OF TECH 
Or - ral. SHAPIRO MASS INST OF TECH 
Ol = RG. PRINN MASS INST OF TECH 
ol- J. CHARNEY MASS INST OF TECH 
o1-G. PETTENGILL MASS INST OF TECH 
BRIEF DESCRIPTION 
This experiment tnvolved apolying differential 


very-long*baseline interferometry techniques to the radio 
signals from the entry Probe and Bus in order to infer or place 


upper Limits on wind speeds in the lower atmosphere. These 
resutts were used in modeling the circulation patterns of 
Venus’ atmosphere. Data taken prior to Probe entry were used, 
where feasible, to infer characteristics of Venus’ gravity 
fietd for use with Probe entry operations as well as in later 
scientific evaluation. 

weeeeee PIONEER VENUS PROBE SM2+ COUNSELMAN------~------------- 


INVESTIGATION NAME= DIFFERENTIAL LONG BASELINE 
INTERFEROMETER (DLBI) 


NSSOC ID- 78-O78F-05 INVESTIGATIVE PROGRAM 
CODE EL~4, SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOMY 
PERSONNEL 
PI = CoC. COUNSELMAN MASS INST QF TECH 
O1 - I.1. SHAPIRO MASS INST OF TECH 
O1 - R.G. PRINN MASS INST OF TECH 
Ol - 3.G. CHARNEY MASS INST OF TECH 
oI - G. PETTENGILLE MASS INST OF TECH 
BRIEF DESCRIPTION 
This experiment involved applying differential 


very-long-baseline interferometry techniques to the radio 
signals from the entry Probe and Bus in order to infer or place 
upper Limits on wind speeds in the lower atmosphere. These 
results were used in modeling the circulation patterns of 
Venus’ atmosphere. Data taken prior to Probe entry were useds 
where feasible, to infer characteristics of Venus’ gravity 
field for use with Probe entry operations as well as in later 
scientific evaluation. 
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INVESTIGATION NAME- DIFFERENTIAL LONG BASELINE 
INTERFEROMETER (COLSI> 


NSSBC ID- 78-078G6-63 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
AERONOMY 
FERSONNWEL 
PI = €.C. COUNSELMAN MASS INST OF TECH 
OI - 1.1. SHAPIRO MASS INST OF TECH 
Ol - R.G. PRINN MASS INST OF TECH 
Ol- J. CHARNEY MASS INST OF TECH 
ol -+G. PETTENGILL MASS INST OF TECH 
BRIEF DESCRIPTION 
This experiment involved applying ditterential 


very-Llong~baseline interferometry techniques to the radio 
signals trom the entry Probe and Bus in order to infer of place 
upper limits on wind speeds in the lower atmosphere. These 
results were used in modeling the circulation patterns of 
Venus* atmoschere. Data taken prior to probe entry were useds 
where fteasitles to infer characteristics of Venus’ gravity 
field for use with Probe entry operations as wetl as in later 
scientitic evaluation. 


oreco-> PICNEER VENUS PROBE LRGs KNCLLENBERG+---------- seeceeee 


INVESTIGATION NAME~ CLOUD PARTICLE SIZE SPECTROMETER (LOPS) 


NSSDC I1D- 78-078D-C3 INVESTIGATIVE PROGRAP 
CODE EL-4s SCIENCE 


INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 


AERONOMY 
PERSONNEL 
PE - Re KNOLLENGERG U OF CHICAGO 
Or - 04M. HUNTEN U OF ARIZONA 


BRIEF DESCRIPTION 

The objective of this experiment was to measure Venus* 
cloud particle sizes and concentrations. A laser was used to 
illuminate eleud particles. Optical lenses imaged the 
particle shadows on arrays of detectcrs. The particle shadcus 
were used to deterrine particle size and concentration. The 
flight sensor was similar to those flown in aircraft and 
ballocns. 


seceeee PIONEER VENUS PROBE LRGs OVANA-~ ee nnn nnn nn nnn nnn nn nnn 
INVESTIGATION NAME> GAS CHROMATOGRAPH (LGC) 


NSSOC ID= 78-0780-C4 INVESTIGATIVE PROGRAP 
CODE EL-4» SCIENCE 


INVESTIGATION DISCIPLINE(S) 
PLANETARY ATMOSPHERES 


AERONCPY 
PERSONNEL 
Pl - Vel. OYAMA NASA=ARC 
OF - J.B. POLLACK NASA-ARC 
Or - G. CARLE NASA@ARC 
ol - Ff. WOELLER NASAARE 


BRIEF DESCRIPTION 

The objective of this experiment was to determine the 
comecsition cf Venus’ lower atmosphere. From these 
measurements» deductions were made of the gaseous sources of 
infrared opacity» the degree of differentiation of Venus* 
interiors the degree of similarity between the solid bodies of 
earth and Venuss and evolution of Venus* atmosphere. Tuo gas 
chromatograph coluens were used to analyze samples of the 
atmosphere during probe descent. 


-- PIONEER VENUS PROBE LRGs TOMASKO-----onn-- anne nnn nnn nnn 
INVESTIGATION NAME= SOLAR FLUX RADIOMETER (LSFR) 


NSSOC I1D0- 78~-078D-C7 INVESTIGATIVE PROGRAM 
CODE ElL-4- SCIENCE 


INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 


AERONOMY 
PERSONNEL 
PI - 4.G. TOMASKO U OF ARIZONA 
Ol - we. WOLFE U OF ARIZONA 
Ol - A. CLEMENTS U OF ARIZONA 


SRIEF DESCRIPTION 

The objective cf this investigation was to determire the 
regions in Venus* atmosphere where sotar energy is deposited. 
Six marrow-field-of-view detectors were used to measure the 
irtensity of scattered sotar Light. As the probe descended 
through the atmospheres the difference between upward-lcoking 
and downward-looking detectors indicated the net downvard flux. 


POLARIZATION 


eo-e--= PIONEER VENUS 1+ HANSEN@~~2==-2nnnnnnn nnn n nnn nana seoeee 
INVESTIGATION NAME- CLOUD PHOTOPOLARIMETER 
NSSDC ID- 78-O051A-C6 


SEE THIS EXPERIMENT UNDER IMAGING 
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ars 


MARS 


Plate 3. This is a composite of press release photographs from the Mariner 9, 
Vikings 1 and 2 Orbiter, and Vikings 1 and 2 Lander missions. (A) 211-5050 is 
a mosaic of Viking Orbiters' medium-resolution photos depicting most of one 
hemisphere of Mars and showing the Valles Marineris (4000-km-long canyon), the 
Tharsis bulge's giant volcanoes, and the very large Argyre basin. (B) P12732 
is a Mariner 9 high-resolution photo of part of the Valles Marineris, 
discovered on this mission, showing some of the arroyos, the largest of which 
resembles our Grand Canyon in size and appearance. (C) 211-5248 is a mosaic 
from Viking Orbiter photography of Arsia Mons, one of the giant shield 
volcanoes on Mars. (D) P17002 is a Viking 1 Orbiter mosaic photo of the 
terrain near the Viking 1 Lander's site showing features that are best 
explained as the products from flowing water. Conditions in the past must 
have been different, permitting free water to form in large quantities, which 
is not possible at present on Mars. (E) 211-5685 is a Viking 1 Lander photo 
of the immediate surroundings of the spacecraft at its landing site in Chryse 
Planitia. Note the presence of many loose rocks, rock outcroppings, and 
dune-like areas. (F) P16848 is a Viking 1 Orbiter photo of Yuti, showing a 
type of crater unique to Mars which has an enormous, high central peak with a 
summit crater. The large central peak and large, multi-layered ejecta 
envelopes do not follow the Schroter rule for impact craters. (G) P12694 is a 
Mariner 9 photo of Phobos, the larger and closer of the two tiny satellites of 
Mars. The photo shows the moon to be irregular in shape (only 20 km long) and 
highly cratered. Mariner 9 was the first to obtain detailed photos of these 
moons. Viking Orbiter photos later revealed long grooves and crater chains on 
Phobos and deep dust on Deimos. (H) Viking 2 Lander photo shows the immediate 
surroundings of the spacecraft in the Utopia region of Mars. Note that most 
of the rocks have a pocked or vesicular surface and that they are quite 
different from those at the Lander 1 site in (E)- One of the footpads landed 
on a rock. 
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INTRODUCTION 


Mars is the next planet out from the sun that is treated in this catalog. Six 
missions have been sent to Mars by the U.S. and several by the U.S.S.R., but 
since NSSDC has no data from the U.S.S.R. missions, they are omitted in this 
catalog. The last missions, Vikings 1 and 2, consisted of two spacecraft 
each: (1) Viking Orbiter and (2) Viking Lander. Each spacecraft is treated 
separately. On these missions there were 49 investigations for which NSSDC 
has data or sources from which data may be obtained. These investigations 
cover eight categories: (1) Imaging, (2) Particles and Fields, (3) Ultra- 
violet, (4) Infrared, (5) Radio Science and Celestial Mechanics, (6) Atmo- 
sphere, (7) Surface Chemistry, and (8) Biology. The last two categories of 
investigations are unique to Mars. Tables 1 and 2 and Appendix A give more 
details of these investigations. 


45 


SPACECRAFT 


SERNA AHEEAHARERERARARAARE 


RAKRAERRERE HEE 


aneneaeankee MARINER 
SPACECRAFT COMMON NAME~ MARINER 4 
ALTERNATE NAMES~ 00942 

NSSOC 10- 6&-O7TA 

LAUNCH DATE~ 11/28/64 


LAUNCH SITE= CAPE CANAVERAL «+ UNITED STATES 
LAUNCH VEHICLE- ATLAS 


WEIGHT= 262. KG 


SPONSORING COUNTRY/AGENCY 
UNITED STATES NASAWCSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE~ MARS FLYBY 


PERSONNEL 
PM - JaNe 
PS - RAK. 


JAMES 
SLOANCNLA) 


NASA=JPL 
NASA~JPL 


BRIEF DESCRIPTION 

Mariner 4% was the fourth in a series of 
for planetary exploration in a flyby mode. It 
conduct closeup sciertific observaticns of the 
to transmit these observations to earth. Other mission 
objectives were to perform field and particle measurements in 
interplanetary space in the vicinity of Mars and to provide 
experience in and krcwledge of the ercineering capabilities fer 
interplanetary flights of long duration. After 7.5 months of 
flights the spacecraft flew by Mars on July 14%, 1965s and 
returned 21 pictures plus 21 lines cf picture 22. The closest 
approach was 94846 km from the Martian surface. The spacecraft 
performed all programmed activities successfully at the proper 
times and returned useful data trom Launch until October 1965+ 
when the distance from earth anc its antenra orientaticr 
temporarily hatted the signal acquisition. Data acquisition 
resumed in Late 1967 and continued until December 20+ 1967. 


Spacecraft used 
was designed to 
planet Mars ana 


RAMRARRARERR ERE RRA RAR ASAe Ree MARINER Htekteneeevsaanteeeteraes 


SPACECRAFT COMMON NAME- MARINER 6 
ALTERNATE NAMES- PL-691Es MARINER MARS 694 
03759 


NSSOC ID- 69-0144 
LAUNCH DATE= 02/24/69 


LAUNCH SITE CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE=- ATLAS 


WEIGHT=- 380. KG 


SPONSORING COUNTRY /AGENCY 


UNITED STATES NASA=CSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE- MARS FLYBY 
PERSONNEL 
PM = HM. SCHURMEIER NASA~JPL 
STALLKAMP NASAWJPL 
BRIEF DESCRIPTION 
Mariner 6 was the sixth in a series of spacecraft used 
tor clanetary exgclcration in the flyby mode Mariner & was 
attitude stabilized in three axes (referenced to the sun and 
the stars Canopus). The spacecraft was solar powered and 


capable of continuous telemetry transmission. It was fully 
automatic in operations althcugh it could be reprogrammed frewr 
earth during the mission. The spacecraft was oriented entirely 
to planetary data acquisitions and no data were obtained during 
the trip to Mars or beyond Mars. Mariner 6 passed 34431 ker 
from Mars on July 31-4 1969. The spacecraft instruments took TV 
images of Mars and measured the radio refractivity and UV and 
IR emissions of the Martian atmosphere. The mission was a 
success» and data frcm it were used to program Mariner 7. 


eeeeteenane 


wtateeeranaeane MARINER T7eeteenadeteedanateseeane 


SPACECRAFT COMMON NAME- MARINER 7 
ALTERNATE NAMES~- PL-691Fe MARINER MARS 698 
C3837 


NSSDC ID- 69-030A 
LAUNCH DATE= 03/27/69 


LAUNCH SITE~ CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= ATLAS 


WEIGHT- 380. KG 


SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA-OSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE= MARS FLYBY 


a7 


PERSONNEL 
PM - HoM. SCHURMETER NASA~JPL 
PS = JA. STALLKAMP NASAWJPL 


BRIEF DESCRIPTION 

Mariner 7 was the seventh in a series of spacecraft used 
for planetary exploration in the flyby mode. It was identical 
to the Mariner 6 spacecraft. Mariner 7 was attitude stabilized 


in three axes (referenced to the sun and the stars Canopus). 
The spacecraft was solar powered and capable of continuous 
teleretry transmission. It was fully automatic in operation 
atthough jit could be reprogrammed from earth during the 
@ission. The spacecraft was oriented entirely to planetary 
data acquisitions and no data were obtained during the trip to 
Mars or teycnd Fars. Mariner 7 passed 3-430 km from Mars on 
August Ss» 1969. The spacecraft instruments took TV images of 
Mars and measured the radio refractivity and UV and IR 
emissions of the Martian atmosphere. The mission was a 
success. 


eeaaneentae 


tahettenetenaee MARINER GReatnereene 


SPACECRAFT COMMON NAME~ MARINER 9 
ALTERNATE NAMES~ MARINER-1s MARINER MARS 71 
MARIN@Is PL-712B 
oS262 


NSSDC ID= 71-051A 
LAUNCH DATE= 05/30/71 


LAUNCH SITE CAPE CANAVERAL» UNITED STATES 
LAUNCH VEKICLE= ATLAS-CEAT 


WEIGHT~ 907. KG 


SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA=OSSA 
INITIAL ORBIT PARAMETERS 


ORBIT TYPE- AREOCENTRIC EPOCH OATE= 11/14/71 


ORBIT PERICD- 754. MIN INCLINATION= 64.4 DEG 

PERIAPSIS~ 1387. KM ALT APOAPSIS~ 16000. KM ALT 
PERSONNEL 

Pe - DL SCHNEIDERMAN NASA=JPL. 

PS + RH. STEINGACHER NASAW-JPL 


BRIEF DESCRIPTION 

The Sariner Mars 71 mission was planned to consist of two 
spacecraft on complementary missions, but due to the failure of 
Mariner 8 to launch properlys onty one spacecraft was 
available. Mariner 9 combined mission objectives of both 
Pariner 8 (C#apping 70 2 of the Martian surface) and Mariner 9 
(a study of temporal changes in the Martian atmosphere and on 
the Martian surface). for the survey portion of the missions 
the planetary surface was to be mapped with the same resolution 
as planned fer the original missions although the resolution of 
pictures of the polar regions would be decreased due to the 
increased stant range. The variable features experiments were 
changed frcem studies of six given areas every 5 days to studies 
of smaller regions every 17 days. Mariner 9 arrived at Mars on 
November 14 1971. The spacecraft gathered data on the 
atmospheric compositions densitys pressures and temperature and 
also the surface composittons temperatures and topography of 
Mars. After depleting its supply of attitude control gass the 
Spacecraft was turned off October 274 1972. 


Seeaeeeeeaaeetanaeaeeeneeeee VIKING 1 ORBITERStehtaenaeeaaeeene 


SPACECRAFT CCFMON NAME VIKING 1 ORBITER 
ALTERNATE NAMES~ PL-7338s VIKING-B ORBITER 
VIKNG-8 


NSSOC ID=- 75-0754 
LAUNCH DATE= 08/20/75 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE TITAN 


WEIGHT~ 1170. KG 


SPONSORING CCUNTRY/AGEANCY 
UNITED STATES NASA-OSSA 
ORBIT PARAMETERS 


ORBIT TYPE~ ARECCENTRIC EPOCH DATE- 06/21/76 


ORBIT PERIOD- 1479. MIN INCLENATION- 37.9 DEG 

PERIAPSIS~ 1523. KM ALT APOAPSIS- 32600. KM ALT 
FERSONNEL 

PM - JaSa MARTINCNLA)D NASA@JPL 

PS = G.Aw SOFFENCNLA)D NASA-LARC 


BRIEF OESCRIPTION 

The Viking spacecraft consisted cf an orbiter anda 
lander. The lander separated from the orbiters entered the 
Martian atmospheres and soft-landed July 20+ 1976. Scientific 
data were cclkected and transmitted to Earth from the lander 
during entry and while it was on the surfaces and from the 
orbiter before and after (ander separation. The orbiter was a 
solar-cell-powered sateilite stabilized in three axes using 
inertial and celestial references. There was a 5C00-w power 
capacity tor the orbiter. It carried instruments for 
conducting imagings atmospheric water vapore thermal mappings 
and tadio science investigations. The scientitic and 
fhotogeaphic analysis instruments had a mass of approximately 


72 «kg (158 Ib). The crbiter was an cctagon approximately 2.5 © 
across. The eight sides of the ring-like structure were .457 m 
high and were alternately 1.4 and 0.6 wide. The Viking Orbiter 
1 operations were terainated cn Septesber 30+ 1980. Experinzent 
operations were terminated on August 7s £980. For a detailed 
description of the Viking mission and experimentss see 
“Scientific Results of the Viking Projects" J. Geophys. Reser 
ve 826 mn. 286 1977. 


tateaneeeeaereeeeaeananeeene VIKING 2 ORBITERCHRteenenebenennee 

SPACECRAFT COMMON NAME= VIKING 2 ORBITER 

ALTERNATE NAMES= PL-733Ae VIKNG-A 
VIKING-A ORBITER 

NSSDC 1D- 75-083A 

LAUNCH DATE- 09/09/75 


LAUNCH SITE= CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE~ TITAN 


WEIGHT 1092. KG 


SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA-OSSA 
ORBIT PARAMETERS 


ORBIT TYPE= AREOCENTRIC EPOCH OATE- 08/09/76 


ORBIT PERIOD- 1€39. MIN INCLINATION 55.2 DEG 

PERIAPSIS~ 1499. KM ALT APOAPSIS- 35800. KM ALT 
PERSONNEL 

PM - J.S. MARTINCONLA) WASASJPL 

PS = GeAe SOFFENCNLA) NASA-LARC 


BRIEF DESCRIPTION 

The Viking spacecraft ccnststed of an orbiter and a 
lander. The lander separated from the orbiters entered the 
Martian atmospheres and softelanded September 3, 1976. 
Scientific data were collected anc transmitted to Earth from 
the lander during entey and while it was on the surfaces and 
trom the orbiter before and after lander separation. The 
orbiter was a solar-cell-powered satellite stabilized in three 
axes using inertial and celestial references. There was a 
S500-W power capacity for the orbiter. It carried instruments 
for conducting imaging» atmospheric water vapors the L 
mappings and radio science investigations. The scientific and 
photographic aralysis instruseents tad a mass of approxirately 
72 kg (158 Lb). Because of the loss of attitude fuel- the 
transmitters and experiments were turned off July 25» 1978. The 
erbiter was an cetagon apprcxivately 2.5 m across. The eight 
sides of the ring-tike structure were .457 m high and vere 
alternately 1.4 ard 0.6 wide. For a detailed description of 
the Viking mission and experiments. see "Scientific Resutts of 
the Viking Projects" J. Geophys. Res. Vv. 82s ne 286 1977. 


AeOReRRMeKeRekeARAReRAKeeeReR VIKING 1 LANDERSRAaRARAeeedetonete 
SPACECRAFT COMMON NAME* VIKING 1 LANDER 
ALTERNATE NAMES~ VIKING=B LANDER 

NSSOC I0- 75°075C 

LAUNCH DATE= 08/20/75 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= TITAN 


WEIGHT- 605. KG 


SPONSORING COUNTRY /AGENCY 
UNITED STATES NASA-OSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE= MARS LANDER 


PERSONNEL 
PM = JS. MARTIN (NLA) NASA@JPL 
PS - GeAe SOFFENCNLAD RASA~LARC 


BRIEF OESCRIPTION 


This spaceceaft was the landing vehicle for the two-part 
spacecratt mission. It soft-landed on July 20+ 19764 in the 
Chryse region of Pars at 22.27 deg A latitude and 47.94 deg W 
longitude. The lander carried instruments to study the 
btotogys chemical composition (ceganic and inorganie)s 
meteorologys seismologys magnetic propertiess surface 
appearances and physical properties cf the Martian surface ard 
atmosphere. The lander had a T7OrW power capacity anda 
scientific payload of approximately 91 kg (200 lb). Some of 


the data collected sere returred ty cirect radio Link to earths 
but most of the data were returned by relay through one of the 
orbiters. The Lander was approximately 3 m across and about 2 
mw high. For a detailed descriptior of the Viking mission and 
experiments see “Scientific Results of the Viking Projects” J. 
Geophys. Resse va 820 ne 285 1977. 


Heheneetebabhereanenaneneheee VIKING 2 LANDERStesnnanasneattenen 


SPACECRAFT COMMON NAME- VIKING 2 LANDER 
ALTERNATE NAMES= VIKING-A LANDER 
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ASSDC ID- 75-C83C 


LAUNCH DATE~ 09/09/75 
LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE- TITAN 


WEIGHT- 598. KG 


SPONSORING COUNTRY /AGENCY 
UNITED STATES NASA-CSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE- MARS LANDER 


PERSONNEL 
PM - J.S. 
PS - GA. 


MARTIN (NLA) 
SOFFEN (NLA) 


NASA@JPL 
WAS A~LARC 


BRIEF DESCRIPTION 

This spacecraft was the landing vehicle for the two-part 
spacecraft mission. It soft-landed on September 3+ 19760 in 
the Utopia region of Mars at 47.67 deg N latitude and 225.71 
deg WW tongitude. The tander carried instruments to study the 
biology» chemical composition (organic and inorganicds 
seteorologyes seismotogys magnetic propertiess surface 
appearances and physical properties of the Martian surface and 
atmosphere. The lander had a 70-¥ power capacity da 
scientific payload of approximately 91 kg (200 ib). Some of 
the data collected were returned by direct radio link to earths 
but most of the data were returned by relay through one of the 
orbiters. The tander was approximately 3 m across and about 2 a 
high. The Viking Lander 2 ceased operating on April 11s 1980. 
For a detailed description of the Viking mission and 
experiments see “Scientific Results of the Viking Projects” J. 
Geophys. Reses we 826 Ne 28¢ 1977. 


INVESTIGATIONS 
IMAGING 


MARINER 4+ LEIGHTON-------------------~- eeceenenceenn- 


INVESTIGATION NAME> MARS T¥ CAMERA 


NSSDC ID- 64-Q77A-01 INVESTIGATIVE PROGRAM 
CODE EL-4%s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETOLOGY 
PERSONNEL 
PI - R.B. LEIGHTON CALIF INST OF TECH 


BRIEF DESCRIPTION 

The Mars television experiment was designed to obtain 
photographs of the Martian surface and telemeter them to earth. 
The TV subsystem conststed of (1) a Cassegrain narrov-angle 
retlecting telescope with a 30.5-cm effective focal length and 
@ 1.05> by 1.05-deg field of views (2) a shutter and filter 
assembly that had 0.08- and 0.20-s exposure times and used red 
and green filterss (3) a slow scan vidicon tubes with # 0.22- 
by O.22-in. sq targets which translated the optical image into 
an electrical video signals and (4) related electronics 
including a TV data encoder. On duly 14+ 196$s at 0018 UTs the 
cicture recorcing sequence commenced. Viditon cutput underwent 
analog-to-digital conversion and data were stored at 240-000 
bits per picture on a two-tracks 1/4-ines 330-ft longs magnetic 
tape loop on the spacecraft. Two of every three pictures taken 
were recorded on the tapes resulting in a chain of pairs of 
overlapping, alternately filtered pictures extending across the 
disk of Mars. Data were transmitted after occultation of the 
Spacecratt by Mars by the radio subsystem from July 15 to 24+ 
1965» and were processed in real time by a 7044/7094 system to 
format magnetic tapes of the image data for processing by the 
Ranger television processing programs and for conversion to a 
file record. Conversion from electrical signals to an optical 
image was gerforsed by the video-to-film recorder using 64 
shades. The experiment yielded 21 pictures plus 21 lines of 
picture 22. Thts performance indicated a normal recording 
sequence. Computer processing programs yielded photographs 
with greater contrast than the raw image data. A detailed 
description cf the television experiments data processings and 
the various versions of the photography can be found in the JPL 
"Mariner Mars 1964 Project Reports Television Experiments Part 
I, Investigators’ Reports” of the Mariner Iv Pictures of Mars, 
TR 32-884, 1967. 


MARIKER 6¢ LEIGHTON~--------------- Staaten sreece 


INVESTIGATION NAME- MARS TV CAMERA 


NSSOC I1D- 69-014A~-01 INVESTIGATIVE PROGRAM 


CODE EL-4, SCIENCE 


INVESTIGATION DISCIPLINE (S) 
PLANETOLOGY 


PERSONNEL 
PI = R.B. LEIGHTON CALIF INST OF TECH 

BRIEF DESCRIPTION 

Two televisicn cameras, one of medium resolution (wide 
angle) and the other of high resclution (narrow angle)s were 
part of the Martner 6 scientific instrumentation. The 
wide-angle cameras which had a field of view of 11 deg by 14 
deg and a focal length of 50 wes encompassed 100 times cre 
surface area than the narrow-angle camera and was used oniy for 
near-encounter pictures. The narrow-angle cameras which was 
used for both near- and far-encounter picturess had so focal 
length of 508 mm anc provided 10 tises the Linear resolution of 
the wide-angle camera. Camera shutters were alternated and 
timed to provide overlapping of the wide-angle and 
Marrcweangle picturess providing 75 pictures from the twe 
systems (25 near-encounter and 50 far-encounter). The 
near-encounter pictures were taken between 13 min 59 $s before 
ercounter and 2 win 55 8S after encounter along a track that 
crossed the equatorial zones of the planet and included many 
known Cight and dark features of the Martian surface. The 
far-encounter pictures were obtained in two series of 
operations. In the first series» 33 pictures were obtained 
between 48 h and 28 h before encounter. In the second seriess 
17 pictures were obtained between 22 h and 7 h from closest 
apprcach. The gictcre data were ercoded and recorded within 
the onboard television and data storage subsystems, for each 
picture produced by the cameras» three separate encoded 
versions were trarswitted to earth *- a composite analog video 
(CAV) pictures a digital video (OV) pictures and an every 
twenty-eighth (ETE) digital picture. Video reconstruction 
ccnsisted of comtining the three data streams (CAVs DVs and 
ETE). This generatec video data as they existed coming out of 
the camera heads. The telemetered video magnetic tapes were 
Gisptayed on ai CRT and photographed on TO-mm film to produce 
the vaw images. They were also digitally processed by an 18M 
360/44 computer for enhancement and ky an IBM 360/75 for noise 
removal to obtain the versions contained in data sets -01C 
through ~O1H. Detailed informatian on the digital processing 
procedures can be found in “Digital Processing of the Mariner 6 
and 7 picturess” T. C. Rindfleish et als J. Geophys. Rese. « ve 
T60e fs. 394-4174 Jaruary 1971. Accurate trajectory and related 
geometrical data can be found in Mariner Mars 1969 Simulated TV 
Pictures (Finaids, J. Ke. Campbells 19704 which was issued by 
JPL. 


MARINER Te LEIGHTON==------ pace enone nnn en nee aecnneee 


INVESTIGATION NAME- MARS TV CAMERA 


NSSDC ID= 69-030A-01 INVESTIGATIVE PROGRAP 
CODE EL-4s» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETCLOGY 
PERSONNEL 
PI - R.B. LEIGHTON CALIF INST OF TECH 


BRIEF DESCRIPTION 


Two television vidicon camerass one of medium resotution 
(wide angle) and the other cf higk resolution (narrow angleds 
were part of the Mariner 7 scientific instrumentation. The 
wide-angle cameras which had a FOV of 11 deg by 14 deg and a 
focal Length of 50 ses encompassed 1(0 times more surface area 
than the Narroucangle camera and was used only fer 
near-encounter pictures. The narrcwmangle cameras which was 
used for both near- and far-encounter pictures» had a focal 


length of 508 mm and provided 10 tires the Linear resolution of 
the wide-angle camera. Camera shutters were alternated and 
timed to provide overlapping of the wide-angle and narrou-angle 
pictures. providirg 126 pictures trom the two systems (33 
near-encounter and 93 far-encounter). The near-encounter 
pictures were taken between 20 min 26 8 before closest approach 


acd 2 win 6 $s after closest approach along a roughly 
north-south course that intersected the Mariner 6 track and 
included the Martian south polar cap. The far-encounter 


pictures were obtained in three series of operations between 68 
h and 5 hh befecre closest approach. Two fractional pictures 
were obtained at the end of the first two series. The picture 
data were encoded and recorded within the onboard television 
and data storage subsystems. For each picture produced ty the 
cameras three separate encoded versions were transmitted to 
earth: a composite analog video (CAV) pictures a digital video 
(COV) pictures and an every twenty-eighth (ETE) digital picture. 
Video reconstruction consisted cf cosbining the three data 


streams (CAVs OVs anc ETE). This gererated video data as they 
existed coming out of the camera heads. The telemetered video 
magnetic tapes were displayed on a CRT and photographed on 


TO-mm film to produce the raw images. 
processed by 


They were also digitally 
an IBM 360/44 computer for enhancement and by an 


IEM 360/75 for noise removal to obtain the versions contained 
in data sets -C1iC through -O1H. Detailed information cn the 
digital processing procedures can be found in “Digital 


Processing of the Mariner 6 and 7 Picturess” T. C. Rindfleish 
et al.» J. Geophys. Reser Ve 76e Epa 394-417- January 1971. 
Accurate trajectcry and related gecretrical data can be found 
in Mariner Mars 1969 Simulated TV Pictures (Final). J. K. 


Campbells 1970+ which was issued by JPL. 
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meneee- MARINER 9o MASURSKY7------ wawewereececenenrocneccnnene 


INVESTIGATION NAME~ TELEVISION PHOTOGRAPHY 


NSSOC Id- 71-G51A-04 INVESTIGATIVE PROGRAM 
CODE El-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETOLUGY 
PERSONNEL 
Pl - He. MASURSKY US GEOLOGICAL SURVEY 
oI - G. DE WAUCOULEURS U OF TEXASs AUSTIN 
Ol - J. LEDERBERG STANFORD U 
ol +. THOMPSON BELLCOMMs INC 
BRIEF DESCRIPTION 
This eaperiment consisted of a 2-in. vidison television 
camera which transmitted photography from Mars. It was a 
photometrically calibrated instrument providing overlapping», 
selectively filtereds low-resolution pictures and broadband 
(unfiltered) high-resolution pictures. each nested ina 
low-resotuticr overlap. Both types of pictures hed 
approximatety a 700- by 38O-elesent formate and an 
order-of-magnitude difference in resolution between them. 


Resotutton cf 500 a/T¥ Line and 50 m/T¥ Line resulted from low 
(1Ll deg by 14 deg) and high (1.1 deg by 1.4 deg) resolution 
pictures taken at a periapsis altitude of 2006 km. The 
official ordering system of identification of pictures was by a 
9-digit number cailed Data Automation Set (DAS) which is 
chronological and a kind of time. Aore than 72300 pictures of 
the Martian surface, the Martian satellites, Saturns and ster 
fields were acquired during the mission. A variety of picture 
enhancement techniques had been applied to the original data 
resulting in more than 36000 photographs being available 
through NSSOC. These different versions of the original 
imagery were processed using the Mission Test Video System 
CAT¥VS) and the Image Processing Laboratory CIPL) at JPL. 


- VIKING 1 ORBITER+ CARR-~ 


INVESTIGATION WAME- ORBITER IMAGING 


NSSDC ID- 75°O075A°01 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PERSONNEL 
Tk - AH CARR US GEOLOGICAL SuRVEY 
TA - W.A. BAUR LOWELL OBSERVATORY 
TR - He MASURSKY US GEOLOGICAL SUAVEY 
TR - GLA. BRIGGS NASA HEADQUARTERS 
Th = JA, CUTTS SCIENCE APPL» IWC 
TM = T.C. DUXBURY NASASSPL 
Tm - KR. BLASIUS SCIENCE APPLes INC 
TR - Re GREELEY ARIZONA STATE U 
TR - J.E. GUEST U OF LONDON 
TM - KA. HOWARD US GEOLOGICAL SURVEY 
TR ~ 6.4. SMITH U OF ARIZONA 
TM = L.A. SODERBLOM US GEOLOGICAL SURVEY 
TR - 4. VEVERKA CORNELL U 
TH - J.B. WELLMAN NASASIPL 
BRIEF DESCRIPTION 
The Viking visual imaging subsystem (VIS) consisted of 
tuin high-resolution, slow-sean television framing ca as 


@ounted on the scan platform of each orbiter with the optical 


axes offset by 1.533 deg. Each of the two identical cameras on 
each orbiter had a 475-mm focal tength telescope; a 37-se 
diameter vidicons the central section of which was scanned in @ 


faster format of 1056 Lines by 1182 sampless and six color 
filters to restrict the spectral bandpass of an taage to 
tisited portions of the near-visual response characteristics. 
Each field of view was 1.54 deg x 1.69 deg with each picture 
element (pixel) subtendtng 25 microradians, The stight offset 
cf the optical axes and the alternate shuttering sode of 
Operation (the interval between frames being 4.48 s) provided 
overlappings wide-swath coverage of the surface. Individual 
fmages are identified by picture number (PICNO)s which is a 
unique identifier of the scene. Elements of the PICNO sre as 
follows: the fiest three digits denote the revolution (REV) 
during which the tmage was shuttereds the letter A is Viking 
Orbiter 1s B is Viking Orbiter 23 and the Last two digits are 
the frame number. Operation of this experiment was terminated 
on August To 1980. 


weeeene VIKING 2 ORBITER s CARR manent nme nen n nwa nna ne ncn nn cena nn 
INVESTIGATION NAME~ ORBITER IMAGING 


NSSDC I10- 75-083A-01 INVESTIGATIVE PROGRAM 


CODE EL~4/CO-OP, SCIENCE 


INVESTIGATION DISCIPLINE (S> 
PLANETARY ATMOSPHERES 
PLANETOLOGY 


PERSONNEL 


TL - MH. CARR US GEOLOGICAL SURVEY 
TH - W.A. BAUM LOWELL OBSERVATORY 
™ - He MASURSKY US GEOLOGICAL SURVEY 
TH - G.A. BRIGGS NASA HEADQUARTERS 
™T™ = J.A, CUTTS SCIENCE APPL» INC 
TH ~ T.C. DUXBURY NASA~JPL 
TH = KAR. BLASTUS SCIENCE APPL» INC 
™m™ - Re GREELEY ARIZONA STATE U 
TH - JeE. GUEST U OF LONDON 
TMH = KeA. HOWARD US GEOLOGICAL SURVEY 
TM = B.A. SMITH U OF ARIZONA 
TH - L.A. SODERBLOM US GEOLOGICAL SURVEY 
THe Je VEVERKA CORNELL U 
TH + J.B. WELLMAN NASA=JPL 
BRIEF DESCRIPTION 
The Viking visual imaging subsystem (VIS) consisted of 
twin high-resoluticns slow-scan television framing cameras 


mounted on the sean platform of each orbiter with the optical 
axes offset by 1.38 deg. Each of the two identical cameras on 
each orbiter had a 475~-mm focal length telescopes a 37-mna 
dtameter vidicone the central secticn of which was scanned in a 
vaster format of 1656 Lines by 1182 sampless and six color 
filters to restrict the spectral bandpass of an image to 
Limited portions cf the cameras® near-visual response 
characteristics. Each field of view was 1.54 deg » 1.69 deg 
with each picture element (pixet) subtending 25 microradians. 
The skight offset cf the optical axes and the alternate 
shuttering mode of operation (the interval between frames being 


4.48 $5) provided overlappings wide-swath coverage of the 
surface. Individual images are identified by picture number 
{PICNO}s which ts a unique identifier of the scene. Elements 


of the PICNO are as follows: 
revolution (REV) during which the image was shuttered; 
is Viking Orbiter 1s» 8 is Viking Orbiter 23 
digits are the frame nusber. 


the first three digits denote the 
letter A 
and the last two 


wereeee VIKING 2 LANDER» MUTCH 


INVESTIGATION NAME- LANDER IMAGING 


NSSDC ID= 75-975C-C6 INVESTIGATIVE PROGRAM 
CODE EL-4>» SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
PLANETOLOGY 
PERSONNEL 
TL ~ TeAe BUTCHC(DECEASED) NASA HEADQUARTERS 
™ - Ce. SAGAN CORNELL U 
™ A.B. BINDER UoOF KIEL 
TH - E.C. MORRIS US GEOLOGICAL SURVEY 
TH - FO. HUCK NASA=LARC 
TM - E.C. LEVINTHAL NUCLEAR REGULATORY COM 
™ - S. LIEBES, JR. STANFORD U 
TM = J.B. POLLACK NASA~ARC 
TM = RE. ARVIDSON WASHINGTON U 
BRIEF DESCRIPTION 
The lander imaging experiment viewed the scene 
surrounding the landers the surface sampler and other parts of 
the Landers the suns Phoboss and Deimos to provide data for 
operational purposes and for gecicgical and setecralcgical 
investigations. Two scanning camerass capable of resolving 


0.04 deg (high-resolution) or 0.12 deg (low-resolution, colors 
and IR) were used cn each larcer. Each image acquired covered 
a vertical field of 20 deg (high-resolution) or 60 deg 
(low-resolution, colors and IR) and a horizontal field that was 
commandable from 2.5 deg to 342.5 deg in 2.5-deg increments. 
Images were acquirec from 40 deg atcve the nomiral horizon to 
60 deg belows and were commandable in 10-deg increments. The 


cameras were mounted 1.3 m above the nominal Landing plane and 
were capable of viewing two foctrads and most of the area 
accessible to the surface sampler. The two cameras were 
separated by 0.8 ms and stereoscopic pictures were obtained 


over most of the scene. Black-and-white images in either low 
or high resoluticr included radiaticn wavelengths from 0.4 to 
1.1 micrometers. The wse of a single detector to image an 


entire trame allowed a relative radicretric accuracy of plus or 
minus 10 percent. For aore information concerning the cameras, 


see Huck et al.» Space Science Instrumentations ve lr pe 
189-2145 1975. 
waecere VIKING 2 LANDERs MUT CH enn e en enna nnn nnn nn nnn nnn nnnn nn n= 


INVESTIGATION NAME> LANDER IMAGING 


NSSDC ID- 75~-083C-06 INVESTIGATIVE PROGRAM 


CODE EL-4s SCIENCE 


INVESTIGATION OISCIPLINE(S) 
PLANETARY ATMOSPHERES 
METEORCLOGY 
PLANETOLOGY 


PERSONNEL 
TL - TeAn PUTCH( DECEASED) NASA HEADQUARTERS 
™-C. SAGAN CORNELL U 
TH - A.B. BINDER uoOF KIEL 
™ E.C. MORRIS US GEOLOGICAL SURVEY 
TM - FLO. HUCK NASA=LARC 
TH = ELC. LEVINTHAL NUCLEAR REGULATORY COM 
™ - S. LIESESs JR. STANFORD U 
TM = J.B. POLLACK NASA~ARC 
™ RE. ARVIDSON WASHINGTON U 


ERIEF DESCRIPTION 

The lander imaging experiment viewed the scene 
surrounding the lander, the surface sampler and other parts of 
the lander, the suns DBeimosse and Phobos to provide data for 
Cperational furposes and for geological and meteorological 
investigations. Two scanning camerase capable of resolving 
0.04 deg (high-resolution) of 0.12 deg (low-resolution, colors 
and IR) were used on each tander. Each image acquired covered 
a@ vertical field of 20 deg (high-resolution) or 60 deg 
(low-resoluticns colors and IR) and a horizontal field that was 
commandable from 2.5 deg to 342.5 deg in 2.5-deg increments. 
Images were acquired from 49 veg above the nominal horfzon to 
60 deg belowse and were commandable in 10-deg increments. The 
cameras were mounted 1.3 m above the nominal Landing plane and 
were capable of viewing two footpads and most of the area 
accessible to the surface sampler. The two cameras were 
Separated by 0.8 ms and stereoscopic pictures were obtained 


ever most of the scene. Black-and-white images in either low 
or high resolution included radiation wavelengths from 0.4 to 
1.1) micrometers. The use of a single detector to image an 


entire frame allowed a relative radiometric accuracy of plus or 
minus 10 %. for more information concerning the camerass see 
Huck et al.» Space Science Instrumentations v. 1+ pp. 189-241- 
1975. 


PARTICLES AND FIELDS 


=~ MARIKER 


PE bal Deere 


INVESTIGATION NAME= HELIUM MAGNETOMETER 


NSSOC ID- 64-077A*02 INVESTIGATIVE PROGRAM 
CODE EL-4, SCIENCE 
INVESTIGATION DISCIPLINE (5?) 
PARTICLES AND FIELDS 
INTERPLANETARY PHYSICS 
PERSONNEL 
PL - E.J. SMITh NASA-JPL 


BRIEF DESCRIPTION 

A vector low-field 
confused with the rubidium 
was used to measure the 


helium magnetometers not to be 
vapor or helium vapor magnetometers 
interplanetary magnetic field. The 
three components of the field were measured essentially 
simultaneously but later transmitted sequentially. Each 
Observation represented an average Over approximately 1 s. The 


response droegped 3 dB for frequencies of 1 Hze and higher 
frequency information was essentially lost. In each data 
frames four vector measurements were made separated by 


intervals of 1.57 0.9+ and 2.4 s. The whole frame was repeated 
every 12.5 s. There was an uncertainty of ptus of minus 0.35 
oT per component. NSSOC has all the data from this experiment. 
Most of the data from this investigation was of the 
interplanetary regions but some data were Obtained at Mars. 


ULTRAVIOLET 


MARINER 


6s BARTH<---- were ta ene enn nn nnn een eee e neon 


INVESTIGATION NAME~ UV SPECTROMETER 


NSSOC 1D- 69=014A-04 INVESTIGATIVE PROGRAM 
CODE EL-4, SCIENCE 
INVESTIGATION OISCIPLINE (5S) 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI - C.A. BARTH U OF COLORADO 
Ol - C.W. HORD U OF COLORADO 
Or - J.B. PEARCE RADIOPHYSICS» INC 


BRIEF DESCRIPTION 

Spectral measurements were made of the UV radiation 
emitted from the Martian atmosphere due to resonance scattering 
cf solar radiation from the upper atmospheres resonance 
reradiation, fluorescences and photoelectron excitation of 


neutral and ionic constituents found in the lower part of the 
ataosphere. The following parameters were determined: the 
presence of certain atomss ions and aolecules in the upper and 


lower atmospheres their respective scale heightss the degree of 
atmospheric Rayleigh scattering due to carbon dtoxides and 
surface retlectivity in the UV. The instrument was an 


Etert-Fastie 
detectors. 
coronograph. 
shade and 
the Light 
theres the 


scanning 
used in 


monochromator with duat photomultiplier 
the focal plare cf a rettecting planetary 
Incoming light passed through a baffled Light 
struck the primary telescope mirrors which focused 
thrcugh a preslit ontc a secondary mirror. Froe 
Light was focused onto the entrance slit of the 
spectrometer. Entering the spectrometers the radiation was 
collimated by the first half of the ‘Ebert mirror onto a 
diffraction grating. Diffracted Light was ther focused onto 
exit slits by the second half of the Ebert mirror. A separate 
exit slit was provided for each of the two detectors. The 
position of the spectral images with respect to the exit slits 
was controlled by cyclically scanning the gratings with a scan 
from low=- to high-wavelength takirg 2.82 ss and the geating 
return taking 0.18 s. The wavelength region from 1900 A to 
4300 A was covered in first order as seen by Cne of the two 
slitss and the range from 1100 A to 2100 A measured in second 
order by the other. The photomultiplier detector used for the 
long-wavelength rarge Operated in tec gain modes» so that vatic 


measurements could be made over the entire dynamic range fron 
100 to 10-000 Raylteighs. The spectral resolution of the 
instrument was 20 A at 2950 Ain first order. A spectrum was 
produced every 3 se and contained 6C0 values frem each of the 
tuo detectors. Thirty-six values were used as fiducial period 
measurements and £64 for spectral measurements. Measurements 


of Lymanealpha raciation at 1216 A were also taken after 
encounter. Less than 30 min of data were obtained from both 
channels during the Mariner 6 near-encounter equatorial scan on 


July 31, 1969. The quality of the cata was comparable to the 
best obtained by rockets in the 130-km-and-above region of the 
earth's atmosphere. More experiment details can be found ins 


“Pariner 6 and 7 Ultraviolet Spectrometers” J. B. Pearces et 
al. Applied Opticss ve. 10+ mn. 4 April 1971. 
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BRIEF DESCRIPTION 

Spectral measurements were made of the UV radiation 
emitted from the Martian atmosphere due to resonance scattering 
of solar adisticn from the upper atmospheres resonance 
reradiation, fluorescences and photoelectron excitation of 
neutral and ionic constituents found in the Lower part of the 
atmosphere. The following parameters were determined: the 
presence of certain atoms, ions and seclecules in the upper arc 
tower atmospheres their respective scale heights, the degree of 
atmospheric Rayleigh scattering due to carbon dioxides and 
surface reflectivity in the Uv. The instrument was an 
Ebert-fastie scanning asonochromator with dual photoaultiplier 
detectors used in the focal plane of a reflecting planetary 
ecronograph. Inccrirg light passec through a baffled light 
shade and struck a primary telescope mirror that focused the 
light through a pre-slit onto a secondary mirror. From theres 
the light was focused onto the entrance slit of the 
spectrometer. Entering the spectrcmeters the radiaticn was 
collimated by the fiest half of the Ebert mirror onto a 
diffraction grating. Diffracted Light was then focused onto 


exit slits by the second half of the Ebert mirror. A separate 
exit slit was provided for each of the two detectors. The 
position of the spectral images with respect to the exit slits 
was controlled by cyclically scanning the gratings with s scan 
trom Low- to high-wavelength takirg 2.82 s» ard the grating 
return taking 0.18 s. The wavelength region from 1900 A to 
4300 A was covered in first order as seen by one of the two 
slits» and the rarge from 1100 A tc 2100 A measured in seccre 
order by the other. The photomultiplier detector used for the 


long-wavelength range operated in tue gain modes so that valid 


measurements could be made over the entire dynamic range trom 
10 to 104000 Rayleighs. The srectral resolution of the 
instrument was 20 A at 2950 A in first order. A spectrum was 
produced every 3 ss and contained 6(0 values from each of the 
two detectors. Thirty-six values were used as fiducial period 


measurements and $64 for spectral measurements. Measurements 
of Lyman-alpha radiation at 1216 A were also taken away fron 
encounter, Less than 30 winutes cf data were obtained fror 
both channels during the Mariner 7 near-encounter scan of high 
latitude and folar regions in the Martian southern hemisphere 
on August Ss 1969. The quality of the data was comparable to 
the best obtained by sounding rockets in the 23¢-km and atcve 
region of the earth's atmosphere. Additional experiment 
details can be found in “Mariner 6 and 7 Ultraviolet 
Spectrometers.” J. G8. Pearces et al.» Applied Optics» v. 10s ne 
4e Apeil 1972. 
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@RIEF DESCRIPTION 


The Mariner 9 ultraviolet spectrometer (UVS) experiment 
was designed to receive UV radiation (1100 to 3520 A) trom the 
surface and atmosphere of Mars, scan selected bands of this 


radiations and 
wavelength on 
cbjectives of 
UV cartography 
Measurements in 
over the major 
concentratiors (3) 


provide an intensity value as a function of 
the basis of scan-cycle time. The scientific 
this experiment fell into two broad categoriess 
and UV aeronomy. The UV cartography involved 

the UV of the (1) local atmospheric pressure 
portion of the planets (2) local ozone 

wave of darkening» (4) variability of 
surface featurese (5) yellow cloudse blue haze. and blue 
clearings and (6) Local variations in the oxygen-ozone 
abundances fcr detecting signs of biological activity. The uv 
aeronomy involved measurements in the UV of the (1) composition 


and structure of the upper atmosphere as ai function of 
Latitudes Longitude, and times (2) variability of the rate of 
escape of atomic hydrogen from the exospheres, and (3) 


distribution and variability of the UV aurora and determination 
of the tnduced planetary magnetic tield. In addition, when 
Mars was occulted from the instrusent FOV. observations of 
strong stellar sources of UV were made. The optics and sensing 
portion of the UVS consisted of an Ebert grating spectrometer 
with two exit slitss a Light baffte.s an occulting slit 
telescopes and two photomultiplier tube (PMT) Light sensors. 
The incident UV radiation passed through the baffling system, 
which eliminated any stray Light» and entered into the 
telescope. The telescope fperimary mirror reflected the 
tadiation to a secondary mirror through a preslit where it was 
focused onto the entrance slit of the Ebert spectrometers which 
isolated monochromatic radiation from the incoming radistion. 
The radiatior from the entrance slit filled half the Ebert 
mirror where tt was collimated and reflected onto the grating 
(2160) Lines/rm) so that the radiation filled the grating. The 
grating rotated over a small angle by means of a cam-follower 
drive and diffracted the radiation. OSiffracted radiation of 
different wavelengths» depending on the grating angles fell on 
the other hatf of the Ebert mirrors which focused it onto the 
two exit slits, thus providing the wavelength scan. The tuo 
photomuittplier tubes sensed radiation from their respective 
exit slit and were sensitive oniy to selected bands in the UV 
spectrum =~ 1100 to 2000 A (channel 1) and 1450 to 3520 A 
(channel 2). Channel 1 was detected by the PMT with a cesium 
jodide photocathode and Lithium fluoride window and included 
the data used in the UV aeronory study. Channel 2 was 
detected by the PMT with a cesium telluride photocathode and 
sapphire wirdow and included the data used in the uv 
cartography study. The UVS seanned the wavelength range with a 
3es period and a spectral resolution for first-order spectra of 
15 Ae The wavelength of any given photometric sample in the UV 
spectrum was known to plus of minus £ A or better. The Mariner 
9 Data Autcwation Subsystem (DAS) caused each channel to be 
sanpted every 5 ms. Channel 2 was sampled 2.5 ms atter channel 
1. There were 200 samples/s/channel, a total of 400 UVS 
sasples/s. fach sample was digitized to eight bits and one 
sign bit in the DAS. The instrument had a dynamic range of 200 
Rayleighs fer 20-A interval to 50 kiloRayleighs per 20-A 
interval for channel 1 and 200 Rayleighs per 20-A interval to 
$0 megaRayleighs per 20-A interval for channel 2. Channel 1 
had a_ field of view sufficient to permit imaging a portion of 
the Martian surface subtending 0.19 by 1.9 deg of arce while 
channel 2 was Limited to a 0.19- by 0.55-deg field of view. 
Channel 1s at a slant range of 5-700 kms viewed a column of 
space 100 km above the Martian surface that was 24 by 240 km. 
Channel 2+ on the other hand» at a vertical distance of 14256 
km, viewed a 2.25- by 6.5-km area at the subspacecraft point on 
the planet's surfaces while at a vertical distance of 650 km 
the area viewed was 1.5 by 4.5 km. The UVS had four 
fundamental weasuring geometries curing an orbit: (1) bright 
Limbs (2) illuminated disks (3) terminators and (4) dark timp. 
In addition to taking complete UV spectras the instrument 
design also allowed for sampling at 1216 A (Lyman-alpha) to 
utilize a lower data rate mode. This allowed Lyman-alpha data 
to be taken for a large percentage of each orbit. The 
experiment began collecting excellent data soon after orbital 
insertion on November 134 1971s and continued until April 2s 
1972-6 when the experiment was shut off to conserve spacecraft 
power during solar occultation. The experiment was reactivated 
cn June 8+ 19724 after the spacecraft emerged from solar 
occultation. It continued to operate normatly until 2200 UT on 
October 27+ 19724 when the experiment was shut off along with 
the rest of the Mariner 9 spacecraft. 
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BRIEF DESCRIPTION 

Spectral measurements of the thermal (IR) emission by the 
Martian surface and atmosphere were obtained to determine (2) 
the atmospheric ecepcsitions ineludirg polyatomic lLife-relatec 
moleculess (2) the surface temperature along the track of views 
(3) the surface cowpositions (4) the surface topographys (5) 
the composition of the polar cape and (6) the bright Lisb IR 
emission characteristics. The exgeri#ents mounted on the 
bottom of the octagonal scan platform of the spacecrafts used 
an IR Spectrometer that consisted of a telescopes optical 
fecusing lenses ara mirrors a variable-wedge interference 
filter that selected the wavelengths reaching the detectors. 
and cooled IR detectors. The spectra observed covered the 
wavelength region of 1.9 to 14.3 micrometers and were provided 
by channel 1 (4.0 tO 124.3 micrcweters)» which operated cn 
ewitted Light teom the planet and continued to obtain 
measurements on the dark side of the planets and channel 2 (1.9 
to 6.9 micrceeters), which oferated on reflected solar 
radiation, The instrument telescope had a field of view of 2 
deg ands thusse at closest approsch (Cabout 34100 ke) the 
geographical resolution was about 120 km by 3 km ands during a 
Single scans abcut 120 km by 120 ke. The spectral resoltion 
obtained was 0.5 tol %. About 29 n of data were obtained 
during the Mariner 6 near-encounter equatorial sean on July 3t- 
1969. Kowevers dre to the failure cf the channel 1 crycstats 
only channel 2 measurements were obtained. The quality of the 
data is excellent. 
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BRIEF DESCRIPTION 

Spectral measurements of the thermat IR emission from the 
Martian surface ard atmosphere were cbhtained to determire (1) 
the ataospheric compositions including polyatomic life-related 
moleculess (2) the surface temperature along the track of views 


CZ) the surface ccspositions (4) the surface tcpographys (5) 
the composition of the polar caps and (6) the bright lieab IR 
emission characteristics. The experiments mounted on the 


bottom of the octagonal scan platform of the spacecratts used 
an IR spectrometer consisting of a telescopes optical focusing 
lenses and mirrorss a variable-wedge interference filter that 
selected the wavelengths reaching the detectorss and cooled IR 
cetectors. The spectra observed covered a wavelergth region of 
1.9 to 14.3 micrometers and were provided by channel 1 (4.0 to 
14.3 micrometers)» which operated on emitted light from the 
planet and continued to obtain measurements on the dark side of 
the planet- ard channel 2 (1.9 to 6.0 microneters)s which 
operated on reflected soler radistion. The instrument 
telescope had a FOV of 2 deg ands thuss at clesest approach 
{about 3400 km), the geographical resotution was about 120 km 
by 3 km and» dtrirg a single scans 120 km by 120 kw. The 
spectral resolution obtained was 0.5 to 21%. About 34 ain of 
data were obtained from both channels during the Mariner 7 
Mear-encounter scar 
Martian southern hemisphere on August Se 1969. 
the data is excellent. 


of high-latituce and polar regions of the 
The quatity cf 
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BRIEF DESCRIPTION 


The Mariner 9 infrared interferometer spectrometer (IRIS) 
experiment was designed to provide information on the vertical 
structures compositions and dynamics of the atmosphere 
the emissive properties of the surface of Mars. Measure 
were made in the region of thermal emission spectra from 6 to 
S50 micrometerss using a modified Michelson interferometer with 
a@ spectral resolution of 2.4 inverse cm (apodized) and 1.2 
inverse ca (unapodized)s to determine the vertical teaperature 
protiles general atmospheric circulations minor atsospheric 
constituents. and surface temperatures compositions and theraal 
properties ss a function of Latitude and local time for dark 
and bright areas and the polar cap region. The 
instrueentaticn, e#ounted on the bottom of the spacecraft on a 
sultiple-pointings motor-driven scan platforas consisted 
primarity of (1) a scan sirrors (2) a coated cesium iodide 
entrance windcws (3) a cesium iodide beam splitters (4) a fixed 
mirrors (5) a movable mirror with electromagnetic drives (6) a 
condensing mirrors (7) a thermistor bolometer detectors (8) @ 
reterence interferometers (9) an internal ware blackbody 
calibrator, and (16) a programmer. The scan mirror selected IR 
radiation from one of three directionss Mars. deep spaces or 
the internal wars blackbody. from this mirrors the radiation 
was reflected to the interferometer through the entrance 
windows, which acted ss an IR filter and had an effective 
aperture area of 10 sq cm. The beam splitter then divided the 
incoming radiation into two approximately equal components. 
After ceflections trom the fixed and moving sirrorss 
wrespectivelys the two beams interfered with each other and were 
focused by the condensing mirror onto the bolometric detectors 
which provided an electrical output proportional to the 
intensity as a function of the path length difference or phase 
difference between the IR radiation reflected or transmitted by 
the beam splitter. The electrical outputs converted froa 
analog to digital forms was cakled an iinterferogras and 
represented a circular fringe pattern that appeared at the 
focal plane of the condensing mirror. Each interferogram had a 
duration of 18.2 $s and contained 46096 samples. After ven 
interferograms were taken in the operating modes one was taken 
of the internal warm (298 plus or sinus 3 deg K) blackbody» 
followed by another set of seven Mars interfercgrasss and 
tinally by an interferogram from the deep space background (4 
deg). The IRIS» which had a field of view of 4.5 dege viewed 
an acea 116 km in diameter from an orbital altitude of 1-600 
km, The instrument was identical tn all critical areas to the 
interferometers designed for the Nimsbus-B8 and -D meteorological 
satellites. except that the Mariner 9 IRIS had better spectral 
resolution. The experiment began collecting excellent data 
soon after orbital insertion. NSSDC has ali the useful data 
that exist from this investigation. 
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BRIEF DESCRIPTION 

The equivalent blackbody tesperature of the Martian 
surface was determined by means of a two-channel infrared 
fadiometer, which measured the infrared energy emitted in the 
8- to l2-micrometer and 18- to 25-micrometer bands and hed a 
dynamic range of 126 to 330 deg Ke. The two channels» located 
in atmospheric windowss emphasized the upper and lower 
temperatures of this ranges respectively. The expertment 
package was located on the bottom of the octagonal scan 
platform of the spacecraft. The radiometer consisted of two 
refracting telescopes each equipped with an uncooled 
antimony-bisauth thermopile detector. The experiment used an 
cptical train that included a rotatable plane mirrors which 
reflected the incident energy into the detector telescopes. 
The mirror had three orthogonal positions. The first position 
viewed empty space and obtained a zero energy references the 
second viewed the planets and the third measured the thermal 
energy radiated by a temperature calibration plate. After 
space was viewed for one frame count (4.2 s)* 13 observations 
cf the planet were made at 2.1-s intervals in each wavelength 
channel. Thens following a short took at the temperature 
reterence plates 14 more planetary observations were made. The 
cycles which tasted 65 s (15 frame counts). was then repeateds 
keginning with a view of space. About 21 min of dats vere 


obtained on July 31» 196%* during near encounters across and 
beyond the terminator over equatorial regions. The data were 
used to determine the thermal inertia of the surface material 
es well as the mature of the varying ground structure. The 
quality of the data is good. The data have been corrected for 
the greater than expected response to off-axis radiation. 
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BRIEF DESCRIPTION 

The equivalert blackbody temsperature of the Martian 
surface was deterrired by e#eans cf a two-channel infrared 
radiometers which measured the infrared energy emitted in the 
B- to l2-micrometer and 18- to 25-micrometer bands and had a 
dynamic range of 120 to 330 deg Ke The two channelss tocated 
in atmospheric windowss emphasized the upper and lower 
temperatures of this anges respectively. The experiment 
package was located on the bottom of the octagonal scan 
platform of the spacecraft. The radioreter corsisted cf two 
refracting telesccpess each equipped with an uncooled 
antimony-bismuth thermopite detector. The experiment used an 
optical train that ineluded a rctatable plane mirrors which 
reflected the incident energy into the detector telescopes. 
The mirror had three orthogonal positions. The first position 
viewed empty space and obtained s zero energy references the 
second viewed the planets and the third measured the thermal 
energy radiated by ea temperature calibration plate. After 
Space was viewed for one frawe court (4.2 8)» 13 observaticrs 
of the planet were made at 2.1-s intervals in each wavelength 
channel. Thens fctlowing a short look at the temperature 
reference plates 14 more planetary observations were made. The 
cycles which lasted 63 s (15 frawe ccunts)s was then repeated, 
beginning with a view of space. Data for about 27 min vere 
obtained on August 5, 1969+ over high latitudes and polar 
regions of the Martian socutherr hemisphere during near 
encounter. These data provided valuable inforsation concerning 
the composition of the potar cap and surface conditions in thaw 
tegions near the edge of the polar cap. The cuslity cf the 
date is good. The data have been corrected for the 
greater-than-expected response to off-axis radiation. 
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BRIEF OESCRIPTION 

The Mariner 9 

designed to provides 
Marse brightness 
local time by 
l2-micrometer 


infrared cadiometer (IRR) experiment was 
over a wide coverage of the surface of 

teaperatures of the soil as a function of 
measuring the energy radiated in the 8-to 
and 18- to 25-micrometer wavelength bands. From 
these temperatures, the following information was derived: (1) 
the large-scale distribution of tte thersal irertial cf the 
surface materialss (2) the occurrence of irregularities in the 
cooling curves (3) the existence of “hot spots” that may 
irdicate sources cf internal heats and (4) the temperature ct 
the polar cap and adjacent area. The instrument consisted of 
two telescope/therropile-detector assemblies. Each asseably 
contained two lenses, a spectral tilters tield stops and a 
thermopile-detector, The detectors in each assembly were 
identical, However, the lenses and filters through which the 
cadiation must pass were of different materials so that one 
detector responded to the radiaticr in the 8-to l2-eicrcmeter 
band (channel 1) whereas the other detector responded to 
radiation in the 18*to 25-microweter band (channel 2). The 
channel 1° assembly, which had a field of view of 0.53 by 0.53 
dege had a germanium spectral filter and field lens and an 
infrared transmission CIRTRAN) -2 objective tens, The channel 
2 assemblys which had a 0.7 by 0.7 deg field of views had a 
silicon spectral filters an IRTRAN-6 field lens» ard an 
IRTRAN-6 objective Lens. The detectors were 135-junction 
bismuth-antimony differential thermoptless which generated a 
voltage in response to incident radiant heat flux. Chanrets 1 
and 2 had sensitive areas of 0.25 by 0.25 am and 0.4 by 0.4 mae 
respectively. Radiation was measured from three scurces 
(spacers Mars» and a thermal reference source) by means cf a 
three-position scan mirror rotated clockwise by a bidirectional 


$3 


digital stecping motor. The 42-s scan cycle was controlled by 
the Mariner 9 Pata Automation Subsystem (DAS) and consisted of 
the following viewing modes each separated by a 0.25-s scan 
interval: planet (19.2 8s). space (2.4 s)e planet (18.0 s)- and 
thermal reference (2.4 $s). The radiation from the source being 
viewed at a given time entered the IRRs was reflected off the 
Scan mirrors passed through the objective lens, spectral 
filter. and field lens» and was focused onto the detector. The 
detector then converted the incident radiant flux to a voltage. 
The IRR dats samples were taken in pairs. each pair consisting 
of a channel-1 sample and a channel-2 sample. Data pairs 
appeared at 1.2-s intervals, while the interval between samples 
in a pair was 200 ms. The dynamic range of the instrument was 
Optimal from 150 to 325 deg K. The sensitivity of the IRR was 
plus or minus 0.12 deg K at 300 deg K and plus of minus 0.6 deg 


K at 2140 deg K. Mounted on the Mariner 9 planetary scan 
flatform, the IRR had # 2Q9-sq-em aperture with an unobstructed 
view of Mars subtending a minimum of 15 deg half-angle. At 90 
deg to this aperture and directly opposite the thermal 
reference plate (flat-black curved aluminum plated. the 
aperture had an unobstructed view of deep space subtending 20 
by 20 deg. The IRR, which was boresighted with the 


Narroweangle TV camera to within plus or minus £.3 degs had a 
fesolution at the subsatellite point on the surface of Mars of 
20 by 20 km and 25 by 25 km for channels 12 and 24 respectivelys 
from the pertapsis altitude of 2€00 km. The instrument was 
basically the same as that flown on the Mariner Mars 1969 
Missions, except that a focal-plane diaphragm (field stop) had 
been placed in front of the detectors to reduce the response to 


off-axis radiation. The experiment began collecting 
high-quality data soon after orbital insertion on November 134 
1971+ and continued until April 2+ 19724 when the experiment 
was shut cff to conserve spacecraft power during solar 
occultation. The experiment was turned back on June 8% 1972+ 
after the spacecraft emerged from solar occultation. It 
continued to operate normally until 2200 UT on Cetober 27% 


1972+ when the experiment was turned off slong with the rest of 
the Mariner 9 spacecraft. 
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BRIEF DESCRIPTION 
The purpose of the IRTM experiment was to measure the 


temperatures of the atmosphere and areas on the surface of 
Mars. The amount of sunlight reflected by the planet was also 
Measured. The IRTM was # multichannel radiometer mounted on 
the orbiterts scan platform, Four small telescopes, each with 


Seven infrared detectors, were aised parallel to the visual 
tdaaging optical axis» and made observations every 1.12 3. The 
instrument was capable of measuring differences of 1 
throughout a temperature range of -130 deg C to #57 deg € The 


fieitd of view was circulars 5 milliradians in ciameter. 
Operation of this experiment was terminated on August 7s 1980. 
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INVESTIGATION NAME> INFRARED THERMAL MAPPING (IRTM) 


NSSDC ID- 75-C83A-02 INVESTIGATIVE PROGRAM 
CODE EL~4- SCIENCE 
INVESTIGATION DISCIPLINE (S} 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
FERSONNEL 
TL - HoH. KIEFFER US GEOLOGICAL SURVEY 
Ta - Ge BUNCH CALIF INST OF TECH 
TR = ED. MINER NASAWJPL 
™m - G. NEUGEBAUER CALIF INST OF TECH 
TM - S.Ce CHASES JR. SANTA BARBARA RES CTR 
TH - FLD. PALLUCONI NASA-JPL 
BRIEF DESCRIPTION 
The purpose of the IRTM experiment was to measure the 
temperatures of the atmosphere and areas on the surface of 
Mars. The saount of sunlight reflected by the planet was also 
measured. The IRTM was a multichannel radiometer mounted on 
the orbiter's sean platfora. Four small telescopes» each with 


Seven infrared detectors, were aised paraliel to the visual 
imaging optical axis» and made observations every 21.12 s. The 
instrument was capable of measuring differences of 1 deg ¢ 
throughout a temperature range of -120 C to #57 C. The tield 
of view was circulars 5 milliradians in diameter. 


RADIO SCIENCE AND CELESTIAL MECHANICS 
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INVESTIGATION NAME~ CELESTIAL MECHANICS 


NSSDC I1D+ 64-O77A~09 INVESTIGATIVE PROGRAM 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE(S) 
CELESTIAL MECHANICS 
PERSONNEL 
PI - J.D. ANDERSON NASAWJPL 
OL = GoW. NULL RASA-JPL 


BRIEF DESCRIPTION 
Deep Space Network tracking data from Mariner & were used 


to obtain improved measurements of the masses of Mars and the 
econ, the astronosical untts and isproved epheserides cf the 
earth and Maes. The experiaent used the onboard receiver and 


transmitter equipment in conjuncticn with the deep Space 
Station tracking equipment to obtain Doppler measurements. The 
experiment produced data of good quality fromr 28+ 19645 to 
December 8+ 19672 although the pericd near May 1967 was noisy 
because of low signal strength. 
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INVESTIGATION NAME= CELESTIAL MECHANICS 


NSSDC ID- 69-014A~-05 INVESTIGATIVE PROGRAM 
CODE EL-%- SCIENCE 
INVESTIGATION DISCIPLINE(S) 
CELESTIAL MECHANICS 
PERSONNEL 
Pl = 3.0. ANDERSON NASAWJPL 


BRIEF DESCRIPTION 


In this experiment the spacecraft range and range-rate 
data were obtained using an onboard transponder (round trip 
delay time yielding spacecraft range from earth) and the 
Spacecraft telemetry signal (Ocpeler shift yielcing the rarge 
vate). These data were in turn used to pravide an accurate 
determination of a variety of astronomical quantities such as 
the mass of Marss ephemerides cf Mars and earths ard the 


symmetry of the gravity field of Mars. 
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INVESTIGATION NAME~ CELESTIAL MECHANICS 


WSSDC ID- 69-030A-05 INVESTIGATIVE PROGRAM 
CODE El-4%s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
CELESTIAL MECHANICS 
PERSONNEL 
PL = J.D. ANDERSON NASA~JPL 


BRIEF DESCRIPTION 


In this experiment, the spacecraft range and range-rate 
data were obtainec using an onboard transponder Cround trip 
delay time yielding spacecraft range from earth)? and the 
Spacecraft telemetry signal (Scccler shift ytelcing the rarge 
rate). These data were in turn used to provide accurate 
determinations of a variety of astrcnomical quantities such as 
the mass of Marss ephemerides of Mars and earths and the 


symmetry of the gravity field of Mars. 
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INVESTIGATION NAME~ S~BAND OCCULTATION 


NSSOC 10~ 69~014A-C6 INVESTIGATIVE PROGRAP 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
IONOSFHERES AND RADIO PHYSICS 
PLANETARY ATMOSPHERES 
PERSONNEL 
PIL - Aad. KLIORE NASAWJPL 


BRIEF DESCRIPTION 

In this experiment the changes in the ftrequencys phases 
and amplitude of the S-band (2300 MHz) tracking and telemetry 
signals immediately price to and following the occultation of 
the spacecraft by the planets were used to derive the 
terperatures fressures and density of the tower gésecus 
atmosphere of Mars and the density of charged particles in the 
Martian ionosphere. 
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INVESTIGATION NAME~ S~BAND OCCULTATION 


NSSDC ID- 69-030A-06 INVESTIGATIVE PROGRAM 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
IONOSPHERES AND RADIO PHYSICS 
PERSONNEL 
PI ~ Ade KLEORE NASASIPL 


BRIEF DESCRIPTION 

In this experiments the changes in the frequencys phases 
and applitude of the S-band (2300 MHz) tracking and telemetry 
signal (Cimaediately prior to and following the occultation of 
the spacecraft by the planet) were used to derive the 
temperatures pressures and density of the tover gaseous 
atmosphere of Mara» and the density of charged 
the Partian ionosphere. 


particles in 
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INVESTIGATION NAME~- S-BAND OCCULTATION 


NSSDC I0- 71-051A-08 INVESTIGATIVE PROGRAM 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
TONOSPHERES AND RACIO PHYSICS 
PLANETARY ATMOSPHERES 
PERSONNEL 
Pl = Awd, KLIORE NASA-JPL 
OF - Dal. CAIN NASAWJSPL 
or - 6G. FSELDBO (NLA) NASA~JPL 
Ol - Bat. SEIDEL NAS AWJPL 


BRIEF DESCRIPTION 


The Dcppler shift of the S-band telemetry signal during 
occultation of the spacecraft by Mars provided the vertical 
distribution of the index of refraction of the Martian 
atmosphere. These data yield the vertical distribution of 


neutrat and fonized species. 
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INVESTIGATION NARE= ORBITER RADIO SCIENCE 


NSSDC ID~ 75*O075A-04 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OP» SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY IONOSPHERES 
METEOROLOGY 
PERSONNEL 
TL - WLH. MICHAEL» JR. NASA*LARC 
TR - I.1. SHAPIRO MASS INST OF TECH 
TM = GF. LINDAL NASAJPL 
IM = 4.6. OAVIES U OF MANCHESTER 
TH = OWL. CAIN NASAIJPL 
TH + M10. GROSSI RAYTHEON CORP 
Tea - Got. TYLER STANFORD U 
Te - J.P. BRENKLE NASA~JPL 
TM - R.K. TOLSON NASA-LARC 
TMH - C.T. STELZRIED NASA~JPL 
Tm - Ge. BORN WASAWJPL 
TH - Re REASENBERG MASS INST OF TECH 
BRIEF DESCRIPTION 
There are four distinet sets of Viking radio science 
datas three using orbiter data and one primarily using lander 


data with calibrations from Orbiter data. The orbiter tracking 
datas obtainec from the two-way orbiter-earth S-band and X-band 


radio links» consist of Doppler frequencies and timerof-flight 
fange measurements. These determined the position and aotion 
of the orbiterss and can be used to study the Mars 
gravitational fields the plasma in interplanetary spaces and 


the structure of the solar corona. The occultation data were 
obtained from these same radio Links by analog recording of the 
Signal when a spacecraft was passing into or out of occultation 
with Mars. The data can be used to produce altitude profiles 
of the temperatures densitys and pressure of the atmosphere 
Cincluding the fonosphere) and to measure the radius of the 
planet using a large number of surface points. The 
surface-properties aspect of this investigation utilized the 
UHF (381 MHz) signal on which the landers transmitted data to 
the orbiters. At the beginning or end of a data transaission 
sessions when the orbiter was near the Lander’s horizons the 
strength of the received signal was recorded as a function of 
time. These signal “fading patterns.” resulting froa 
interaction of the radio waves with the Martian surface. 
contain information about the physical properties of the 
surface near the Landers. The lander tracking data from the 
two-way direct lander-earth S-band Links permit determination 
ct the location of the Landers and studies of the motion of the 
planet. Operation of this experiment was terminated on August 
Te 1986. 
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INVESTIGATION NAME~ ORBITER RADIO SCIENCE 


NSSDC ID- 75-O83A-€4 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OP. SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY ITONOSPHERES 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PERSONNEL 
TL - WoH. MICHAEL, JR. NASA@LARC 
™m™ - I. SHAPIRO MASS INST OF TECH 
TM = GoF. LINDAL NASA~JPL 
™ - J.G. OAVIES U OF MANCHESTER 
TH - O.L. CAIN NASA~JPL 
™ M.D. GROSSI RAYTHEON CORP 
™ - GL. TYLER STANFORD U 
™ = J.P. BRENKLE NASAWJSPL 
™¥ - RH. TOLSON NASA-LARC 
™ C.T. STELZRIED NASA-JPL 
TH = Ge BORN NASAWJPL 
™ - Re REASENSERG MASS INST OF TECH 
BRIEF DESCRIPTION 
There are fcur distinct sets of Viking radio scierce 
datas three using orbiter data and one primarily using lander 


data with calibrations from orbiter data. 
datas obtained from the two-waye 
X-band radio links» consist cf Dopeler frequencies ara 
time-of-flight vange measurements, These determined the 
position and motion of the orbiterss and can be used to study 
the Mars qravitational tields the plasma in interplaretary 
spaces and the structure of the solar corona when the 
Spacecraft was on the opposite side of the sun. The 
occultatton data were obtained from these same radio Links by 
analog recording of the signal when a spacecraft was passirg 
into oF out of occultation with Mars. The data can be used to 


The orbiter tracking 
orbiter-earth S-band and 


produce altitude profiles of the temperatures densityse and 
Fressure of the stweosphere Cinclucing the ionosphere) and tc 
Measure the radius of the planet using a large number of 
surtace points. The surface gereperties aspect of this 
investigation utilized the UHF (381 MHz) signal on which the 
landers teansmitted data to the orbiters. At the beginning cr 
erd of a data transmission sessions when the orbiter was near 
the lander's horizons the strength af the received signal was 


reccrded as a function of 
patterns." resulting from interaction of the radio waves with 
the Marttan surfaces contain infcrmation about the physical 
properties of the surtace near the Landers. The lander 
tracking cata from the tworway direct larder-earth S-band Lirks 
permit determination of the location of the landers and studies 
of the motion of the planet. 


tine. These signal “facirg 
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INVESTIGATION NAME= LANDER RADIO SCIENCE 


NSSDC Id- 75-075C~-11 INVESTIGATIVE PROGRAM 
CODE EL-a/CO-OP,- SCIENCE 
INVESTIGATION OISCIPLINE(S) 
ASTRONOMY 
TONOSFRERES 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PERSONNEL 
Th = WoH. MICHAEL» JR. NASA~LARC 
TH - I.1, SHAPIRO MASS INST OF TECH 
TM = GF. LINDAL NASA-JPL 
TMH = 3.6. DAVIES U OF MANCHESTER 
™ - OL. CAIN NASAWJPL 
TH = M.D. GROSSI RAYTHEON CORP 
TH = GoL. TYLER STANFORD U 
TH = J.P. BRENKLE NASA~JPL 
TM = RoH. TOLSON NASA=LARC 
TH - C.T. STELZRIED NASA~JPL 
™m™ - Ge BORN NASA-~JPL 
™ - Re REASENBERG MASS INST OF TECH 
BRIEF DESCRIPTION 
This experiment used the Lander S-band radio transmitter 


to acquire doppler arc range for the tarders utilizing the sare 
Deep Space Netuork facilities that were used by the orbiters. 
The resulting data were used to determine the (ccation cf the 
lander cn the flanet’s surface. They also providec rore 
precise information about the orbitals rotational, and 
precessional motion of Mars than hag previously been available. 
The two principal differences between orbiter and lander 
tracking data are (1) lander trackirg periods were never lorger 
than 2 h and were sometimes auch shorter because of thermat 
censtraints on the duration of Lander transmitter operations 
and (2) landers had no X-band signals to provide the 
ccrrections tc rarge data fcr the interplaretary clasea 
effects. Consequentlys Lander ranging sessions were scheduled 
to be nearly simultaneous with crbiter ranging whenever 
possible, so that the orbiter S- and X-band data could supply 
these corrections. 
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INVESTIGATION NAME= LANDER RADIO SCIENCE 


NSSDC I0- 7§-083C-12 INVESTIGATIVE PROGRAM 
CODE EL~4/CO+OP» SCIENCE 
INVESTIGATION DISCIPLINE (S$) 
ASTROROMY 
IONOSPHERES AND RADIO PHYSICS 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PERSONNEL 
Th - WeH. MICHAELS, JR. NASA~LARC 
TM = T.0. SHAPIRO MASS INST OF TECH 
TT ~ G. FJELOBOC(NLA) NASA@JPL 
TM - JG. DAVIES U OF MANCHESTER 
TR - DL. CAIN NASA-JPL 
TE = M.D. GROSSI RAYTHEON CORP 
TM - GL. TYLER STANFORD U 
TM - J.P. BRENKLE NASAW-JPL 
TM = R.H. TOLSON NASA-LARC 
Th = CT. STELZRIED NASAJPL 
™ - Ge. BORN NASAMJPL 
TH - Re REASENBERG MASS INST OF TECH 
ERIEF OESCRIFTION 
This experiment used the S-band radio transmitter to 
acquire Ooppier and range data for the landers utilizing the 
Same Deep Space Network facilities that were used by the 
erbiters. The resulting data were used to determine the 
location of the lander on the planet surface. They also 
provided more precise tnformation about the orbitals 
rctationals and precessional motion of Mars than had previously 
been available. The two principal differences between orbiter 


and lander tracking 
never longer than zh 
thermal constraints on 


Operations and (2) 


data are (1) lander tracking periods are 
and are sometimes much Shorter because of 
the duration of tanger transeitter 
Landers have no X-band signals to provide 


the corrections to range data for the interplanetary plasma 
ettects. Cersequentlys lancer ranging sessions were scheduled 
to be nearly simultaneous with orbiter ranging whenever 


fossibles so that the orbiter S- and X-band data could supply 
these corrections. 


ATMCSPHERE 


~ WIKIAG 1 ORBITER» 


FARMER<--- eee nn nn nn nee eee enn n ee 


INVESTIGATION NAME~ MARS ATMOSPHERIC WATER DETECTION (MAWD) 


NSSDC 1D-) 75-875A-03 INVESTIGATIVE PROGRAM 
CCDE EL~4. SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PERSONNEL 
Th ~ C.B. FARMER NASA“JPL 
The - 0.0. LAPORTE SANTA BARBARA RES CTR 
TM + O.W. OAVIES NASA@JPL 


BRIEF DESCRIPTION 

The MAWD used an infrared grating spectrometer mounted on 
the orbiter scan platform that was boresighted with the 
television cameras and the IRTM. The instrument measured solar 
infrared radiation reflected from the surface through the 
atwosphere toa the spacecraft. Spectral intervals were selected 
coincident with the wavelength of water-vapor absor¢tion lines 
in the Lid-micrometer band. The quantity of water vapor along 


the Line of sight was measured from 1 to 100 micrometers of 
trecipitatle water with an aceuraty of 5 2% or better. The 
instantaneous field of view of the instrument was 2 17 
milliradianss and a stepping mirror rotated the Line of sight 


through 15 positions to provide a roughty rectangular field of 
view of 17 x 31 milliradians. Operation of this experiment was 
terminated on August 7+ 1980. 
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INVESTIGATION NAME= MARS ATMOSPHERIC WATER DETECTION (MAWO) 


WSSOC ID- 7E-C83A-03 INVESTIGATIVE PROGRAM 
CODE EtL~4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PERSONNEL 
TL - C18. FARMER NASA@JPL 
TM = D.D. LAPORTE SANTA BARBARA RES CTR 
TM = DoW. DAVIES NASAJPL 


BRIEF DESCRIPTION 
The MAWD used an infrared grating spectrometer mounted on 


the orbiter scan platform that was boresighted with the 
televisicn cameras anc the IRTM. The instrument measured solar 
infrared radiation reflected froe the surface through the 


atmosphere to the spacecraft. Spectral intervals were selected 
coincident with the wavelength of water: vapor absorption lines 
ir the 1L.4-microweter band. The quartity of water vapor alcng 


the Line of sight was measured from 1 to 1000 micrometers of 
precipitable water with an accuracy of 5 % oF better. The 
instantaneous field of view of the instrument was 2x 17 
milliradianss and a stepping mirece rotated the line of sight 


through 15 positions to provide # roughly rectangular field of 
view of 17 x 31 millisadians. 
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INVESTIGATION NAME= ENTRY SCIENCE ATMOSPHERIC STRUCTURE 


NSSOC ID- 75-075C-C2 INVESTIGATIVE PROGRAP 
CODE EL-4- SCIENCE 
INVESTIGATION OISCIPLINECS) 
PLANETARY ATMOSPHERES 
PERSONNEL 
TL = ALO.C.NIER U OF MINKESOTA 
™ - Ay SEIFF NASA@ARC 
TH =~ NeW. SPENCER NASA-GSFC 
BRIEF DESCRIPTION 
The entry science atmospheric structure experiment (cre 
of three that were part of the entry science investigation) 
studied the Martian atmosphere below an altitude of 132 km. A 
variety of instruments Caccelercneters, radar alitineterss 
thermometers, pressure sensors) collected data to provide 


altitude profiles of pressure and teaperature of the atmosphere 


and acceleration of the lander capsule. From these data, 
atecspheric dersity and mean atowic wass can be calculated. 
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INVESTIGATION NAME= ENTRY SCIENCE ATPCSPHERIC STRUCTURE 


NSSDC ID-) 75-083C-€2 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINECS) 
PLANETARY ATMOSPHERES 
PERSONNEL 
TL = AJO.WC.NIER U OF MINNESOTA 
™T™ = Aw SEIFF NASA~ARC 
TM - NeW. SPENCER NASA-GSFC 
BRIEF DESCRIPTION 
The entry science atmospheric structure experiment (one 
of three that were part of the entry science investigation) 
Studied the Martian atmosphere below an altitude of 1352 km. A 
variety of instruments (Caccelerceeterss radar altiveterss 
thermometers» pressure sensors) collected dats to provide 


altitude protiles of pressure and temperature of the atmosphere 
ara acceleraticn ct the lander capsule. Frem these datas 
atmospheric density and mean atomic mass can be calculated. 


seeeeee VIKING 1 LANDER? NIER-------*22 


INVESTIGATION NAME= ENTRY SCIENCE NEUTRAL ATMOSPHERIC 


COMPOSITION 
NSSDC ID= 75-075C-12 INVESTIGATIVE PROGRAM 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
IONOSPHERES 
PLANETARY ATMOSPHERES 
PERSONNEL 
TL = AOC NIER U OF MINNESOTA 
TM = MB. MCELROY HARVARD U 
TM - NeW. SPENCER NASA-GSFC 


BRIEF DESCRIPTION 

The Viking ertry science neutral atmospheric composition 
experiment Cone of three that were part of the entry scierce 
investigation) was cesigned to provide the composition data for 
the various neutral species that were needed to define the 
eresent chysical arc chemical state cf the Martian atmosphere. 
Mounted in an opening in the aeroshell with its electron-impact 
open ion source recessed below the surface of the aeroshells a 
acuble-fccusing (electrostatic and magnetic) mass spectrometer 
was used to measure the concentrations of the atmosrheric 
species that have rass-to-charge ratios from 1 to 49. Two 
collectors were used» one for the mass range from 1 to 7 us and 
the other simultareously measuring ir the wass range froe 7 tc 
49 Ue Mass spectra were obtained by sweeping the ton 
acceleration voltage and the deflection voltage across the 
electrostatic plates. The sweep period was approximately 5 se 
ard a dyramic rarge of 1.E5 was prcvided within each spectrum. 
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INVESTIGATION NAME ENTRY SCIENCE NEUTRAL ATMOSPHERIC 
COMPOSITION 
NSSDC ID- 75°0830-12 INVESTIGATIVE PROGRAM 
CODE EL-4.» SCIENCE 
INVESTIGATION OLSCIPLINE(S) 
INTERPLANETARY PHYSICS 
PLANETARY ATMOSPHERES 
PERSONNEL 
TL = A.O.C.NIER U OF MINNESOTA 
Th =- MLB. MCELROY HARVARD U 
TM = Now. SPENCER NASAGSFC 
BRIEF DESCRIPTION 
The Viking entry science neutral atmospheric composition 


experiment (cne of three that were part of the entry science 
investigation) was designed to provide the composition data for 
the various neutral species that were needed to define the 
Present physical and chemical state of the Martian atmosphere. 
Mounted in an opening in the aeroshelt with its electron~impact 
open fon source recessed below the surface of the aerosheils a 
double-focusing (electrostatic and ragnetic) mass spectrometer 
was used to measure the concentrations of the atmospheric 
species that have mass-to-charge ratios from 1 to 49. Two 
collectors were used» one covering the mass range fro# 1 to 7? 
us and the other simultaneously covering the range from 7 to 49 
u. Mass spectra were obtained by sweeping the fon acceleration 
voltage and the deflection voltage across the electrostatic 
plates. The sweep period was approximately 5 s+ and a dynamic 
range of 1.E5 was provided within each spectrum. 
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INVESTIGATION NAME~ ENTRY SCIENCE IONOSPHERIC PROPERTIES 


NSSOC ID- 75-075C-14 INVESTIGATIVE PROGRAM 
CODE EL~4,» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PERSONNEL 
TL ~ A.O.C.NIER U OF MINNESOTA 
TH - W.B. HANSON U OF TEXAS» DALLAS 
TM - Nebe SPENCER NASA-GSFC 


BRIEF DESCRIPTION 

The Viking entry science ionospheric properties 
experiment fone of three that were part of the entry science 
investigation) studied the compositions Structures and 
temperature of the ionosphere, which were probed during the 
descent of the lander capsule by means of a retarding potential 


anatyzer (RPA) mounted flush with the front face of the 
aeroshell, To conserve battery powers the instrument was 
Operated intermittently between 16000 and 5-006 ka altitude 
but continuously trom 5-600 to 100 ka. The instrument 
comprised a current-collecting plate with seven grids ahead of 
it. <A fixed program of potential’s was applied to the grids. 
and the collected currents were measured at 10-ms intervals. 


The instrument operated in three phases to measure energetic 
electrons. thermal electronss and thermal ions. 
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INVESTIGATION NAME= ENTRY SCIENCE IONOSPHERIC PROPERTIES 


NSSDOC 10- 75-083C-14 INVESTIGATIVE PROGRAM 
CODE EL~4- SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PERSONNEL 
Th - AOC NIER U OF MINNESOTA 
TR = U.B. HANSON U OF TEXAS+ DALLAS 
™H - NeW. SPENCER NASA-GSFC 
BRIEF DESCRIPTION 
The Viking entry science jonospheric properties 
experiment (Cone of three that were part of the entry science 


investigation) 
temperature of 
descent of the 
analyzer (RPA) 
aeroshell, To 
cperated 
but continuously 


studied the compositions structures and 
the jionospheres which were probed during the 
lander capsule by means of retarding potential 
mounted flush with the front face of the 
conserve battery powers the instrument was 
interwittently between 16-000 and 5-000 km altitude 
feom 5-000 to 100 ka. The instrument 


comprised a current-collecting plate with seven grids ahead of 
it. A fixed program of potentials was applied to the gridss 
and the collected currents were measured at 10-ms intervals. 
the instrument operated in three phases to measure energetic 


electronss thermal electrons» and thermal fons, 
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INVESTIGATION NAME- METEOROLOGY 


NSSDC ID=- 75-O75C-C7 INVESTIGATIVE PROGRA® 
CODE El-4s» SCIENCE 
INVESTIGATION OISCIPLINECS) 
PLANETARY ATMOSPHERES 
METEOROLOGY 
PERSONNEL 
TL = S.L. HESS (DECEASED) FLORIDA STATE U 
™H - C.B. LEOVY U OF WASHINGTON 
TH - RM. HENRY U OF WASHINGTON 
TH - JA. RYAN CALIF ST Us FULLERTCH 
TH - JeE2 TILLMAN U OF WASHINGTON 
BRIEF DESCRIPTION 
This experiment anatyzed the setecrological environment 
near the planetary surface and cbhtained infcrmation atcut 
motion systems of various scales. The atmospheric parameters 
determined were pressure, temperatures wind speeds and wind 


direction. Oiurral and seasonal variations were of carticular 


importance. The sampling erates and durations for any one 
Martian day (sot) were selectable by ground command. The 
sensors were mounted on an erected boom. Three hot-film 
arescmeterss thrcugh which an electric current was passed tc 


heat two glass needles coated with platinum and overcoated with 


aluminum oxides were used to measure wind speed. The electric 
power needed to wairtain these sensors at a fixed temperature 
above the surrounding air was the measure of wind speed. 


Ateospheric temperature was measured by three fine-wire 
thermocouples in paratlel. A thin metal diaphragms mounted in 
a vacuum-sealed cases was used to reasure atmospheric pressure. 
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INVESTIGATION NAME- METEOROLOGY 


NSSOC 1D- 75-083C-07 INVESTIGATIVE PROGRAR 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY ATMOSPHERES 
METEORCLOGY 
PERSONNEL 
TL - Soto HESSC(DECEASED) FLORIDA STATE U 
TH - CB. LEOVY U OF WASHINGTON 
TH ~ RM. HENRY U OF WASHINGTON 
T™ - J.A. RYAN CALIF ST Us FULLERTON 
TM = J.E. TILLMAN U OF WASHINGTON 
BRIEF DESCRIPTION 
This experiment analyzed the meteorological environment 
sear the planetary surface and ottained information about 
motion systems of various scales. The atmospheric paraseters 
determined were pressures temperatures wind speeds and wind 


direction. Oiurnat and seasonal variations were of particular 


importance. The sampling erates and durations for ary cne 
Martian day (sol) were selectable by ground command. The 
sensors were mounted on an erected boom. Three hot-file 
aremometerss through which an electric current was passed to 


heat two glass needles coated with clatinum and overcoatec with 
aluminum oxides were used to measure wind speed. The electric 
power needed to maintain these sensors at a fixed temperature 
above the surrcurcirg air was the measure cf wind speed. 
Atmospheric teaperature was measured by three fine-wire 
thermocouples in parallel. A thin metal diaphragms mounted in 
a@ vacuum-seated case, was used to measure atmospheric pressure. 


SURFACE CHEMISTRY 
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INVESTIGATION NAME* MOLECULAR ANALYSIS 


NSSOC ID- 75-075C-04 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION OISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PLANETARY BIOLOGY 
PLANETCLOGY 
PERSONNEL 
TL = Ke BIEMANN MASS INST OF TECH 
™ H.C. UREY (DECEASED) U OF CALIF, SAN DIEGC 
TM - D.M. ANDERSON USA*CRREL 
™ - T. OWEN STATE U OF NEW YORK 
TH = J. ORO Uo OF HOUSTON 
TM - LeE. ORGEL SALK INST BIOL STUDIES 
TM - AOC WNIER U OF BINNESOTA 
™ - Pe TOULMINs SRO US GEOLOGICAL SURVEY 
BRIEF DESCRIPTION 
The molecular analysis experiment searched for chemical 


compounds in the upper surface layer of Mars and measured 
atmoscheric compcsition near the surface. The soil analyses 
were performed using a gas chrowsatograph aass spectrcmeter 
(GCMS) that had high sensitivitys high steuctural specificity. 
and broad applicability to a wide range of compounds. 


Sebstances were vapcrized from tte surface saterial by a 


57 


heating 
The 


ceccess 
material was 
column that was 


white C02 Clabeleo with C-13) swept through. 
then carried into a tenex gas-chromatographic 
Swept with hydrogen as a carrier gas. while 
passing through the columns, substances were separated by 
different cecreés of retention. The residual stream moved inta 
the mass spectrometer (after hydrogen was removed by 
hydrogen-only-permeable palladium). and a mass spectrum (masses 
from 12 to 200 u) was obtained every 10 s for the 84 min of the 
gas chromatogram. In some cases» the same sample was reheated 
ata higher temperature and analyzed to detect less volatile 
materials, For atmospheric measurements, gases were directly 
introduced irto the mass spectrometers bypassing the gas 
chromatograph coluan,. 


scecnc VIKING 2 LANDER» BIEMANN--=----- seerene-- seer eeee- oe 


INVESTIGATION NAME= MOLECULAR ANALYSIS 


NSSDC ID- 75-083C-04 INVESTIGATIVE PROGRAM 
CODE EL-4, SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PLANETARY BIOLOGY 
PLANETOLOGY 
PERSONNEL 
Th - Ko BIEMANN MASS INST OF TECH 
TM - HoC. UREY (DECEASED) U OF CALIF. SAN DIEGO 
TH =~ DM. ANDERSON USA-CRREL 
™-T. OwEN STATE U OF NEW YORK 
™ - J. ORO U OF HOUSTON 
TM = LE. ORGEL SALK INST BIOL STUDIES 
TM = AOC NIER U OF MINNESOTA 
™ - Py TOULPINe SRD US GEOLOGICAL SURVEY 
BRIEF DESCRIPTION 
The molecular analysis experiment searched for chemical 


corpcunds in the upper surface layer of Mars and measured 
atmospheric composition near the surface. The soil analyses 
were performed using a gas chromatograph mass spectrometer 
CGCAS) that had high sensitivity, high structural specificitys 
and broad applicability to a wide range of compounds. 
Substances were vaporized from the surface material by a 
heating process while C02 (Labeled with C-13) swept through. 
The material was then carried into a tenex gas-chromatographic 
column that was swept with hydrogen as a carrier gas. while 
passing through the columns substances were separated by 
different degrees of retention. The residual stream moved into 
the Rass spectrometer Cafter hydrogen was removed by 
hydrogen-only-permeable palladiums and a mass spectrum (masses 


trom 12 to 200 u) was obtained every 10 s for the 84 min of the 
In some casese the same sample was reheated 
temperature and analyzed to detect less volatile 
atmospheric measurements, gases were directly 
bypassing 


gas chromatooras, 
at a higher 
materials. For 
introduced into the 
chrowsatograch coluan, 


mass Spectrometers the gas 
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INVESTIGATION NAPE= PHYSICAL PROPERTIES 


NSSDC ID- 75-083C-01 INVESTIGATIVE PROGRAM 
CODE EL~4s SCIENCE 
INVESTIGATION OISCIPLINE(S) 
PLANETOLOGY 
FERSONNEL 
TL = RoW. SHORTHILE U OF UTAH 
TMH = RE] HUTTON TRW SYSTEMS GROUP 
TM = Hods MOORES IL US GEOLOGICAL SURVEY 
™H - RF. SCOTT CALIF INST OF TECH 
BRIEF DESCRIPTION 
The purpose of the physical properties investigation was 


to determine the physical properties of the Martian surface and 
environment at the Landing sites primarily using engineering 
Measurements and scientific instruments required to meet other 
mission objectives. In particular, it attempted to determine 
such properties as bulk density» bearing strengths angle of 
repcses cohesion, angle of internal frictions particle 
characteristics» thermal parameters, eolian transportability, 
topographys and certain environmental properties such as wind, 
temperatures, and solar flux levels. Maximum use was made of 
hardware and instruments intended for other applicationss such 
as the mechanical subsystems and lander cameras. Only passive 
devices» such as mirrors and Landing leg stroke gauges» were 
added for this experiment. 


sveenwes VIKING 1 LANDER, TOULMIN, 3R0------- pietetetatatatatal areeeeenn- 
INVESTIGATION NAME= INORGANIC ANALYSIS 
NSSDC ID- 


75°O75C-13 INVESTIGATIVE PROGRAM 


CODE EL~4+ SCIENCE 


INVESTIGATION DISCIPLINE (S) 
PLANETOLOGY 


PERSONNEL 


Tm - TOULMIN« SRO US GEOLOGICAL SURVEY 

™ BAIRD POMONA COLLEGE 

TH = KEIL U OF NEW MEXICO 

TA = ROSE US GEOLOGICAL SURVEY 

™ = CLARK MARTIN-MARIETTA AEROSP 
BRIEF DESCRIPTION 

this experiment utilized an energy-dispersive X-ray 

tluorescence spectrcmeter CXRFS) in which four sealeds 


gas-filled proportional counters detected X rays emitted from 
samples of Martian surface materials irradiated by X rays from 
radioisotope scurces Ciron-$5 and cacmium-109). The output of 
the proportional counters was subjected to pulse-height 
analysis by an onboard step-scannings single-channel analyzer 
with adjustable counting periods. This instrument was located 
inside the lander bcoys and samples nere delivered to it ty the 
lander surface sampler. Calibration standards were an integral 
part of the instruwent. Reconstructed spectra yielded surface 
composition data with accuracies ranging from a few tens of 
parts per millicn fcr trace elerents to a feu percent toe major 
elements. 
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INVESTIGATION NAME= INORGANIC ANALYSIS 


NSSOC 10> 75-083C~-15 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETCLOGY 
PERSONNEL 
Tm ~P. TOULMINs 3RD US GEOLOGICAL SURVEY 
™™ = AWK. BAIRD POMONA CCLLEGE 
TH ~ Ke KEIL U OF NEW MEXICO 
TM - Had. ROSE US GEOLOGICAL SURVEY 
TH = 8.0. CLARK MARTIN~MARIETTA AEROSP 
BRIEF DESCRIPTION 
This experiment utilized an energy-dispersive X-ray 
tluorescence spectrcmeter CAR FS) in which four sealed, 


gas-filled proportional counters detected X rays emitted from 
samples of Martian surface materials irradiated by X rays from 
radioisotope scurces Ciron-55 and cadmium-1C9), The output ct 
the proportional counters was subjected to pulse-height 
analysis by an cnkoard step-scannings singte~channelt analyzer 
with adjustable counting periods. This instrument was located 
inside the lander bodys and samples were delivered to it by the 
lander surface sampler. Catibration standards were an integral 
part of the instrument. Reconstructed spectra yielded surface 
composition data with accuracies ranging from a few tens ct 
parts per million fer trace elements to a tew percent for major 
elements. 
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INVESTIGATION NAME= MAGNETIC PROPERTIES 


NSSDC ID- 75°075C~-10 INVESTIGATIVE PROGRAM 
CODE ELw4s SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETOLOGY 
PERSONNEL 
TL - RB. HARGRAVES PRINCETOR U 


BRIEF DESCRIPTION 

The magnetic properties experiment detected the presence 
otf magnetic particles in Martiar surface material. It used 
three pairs of samarium-cobalt magnets» two mounted on the 
backhoe of the sucface-sampler collector head and one on top of 
the Lander. Each pair consisted of an outer ring magnet abcut 
2.5 cm in diameter with an inner core magnet of opposite 
polarity. The magnets were directly imaged by the camera 
System in black ara white ard in cclor. 
wirror was used for maximum resolution. 


A 4-power magnifying 
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INVESTIGATION NAME MAGNETIC PROPERTIES 


NSSOC ID= 75~-083C-10 INVESTIGATIVE PROGRAP 
CODE EkL-4s» SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETOLOGY 
PERSONNEL 
TL - R.B. HARGRAVES PRINCETON U 


GRIEF DESCRIPTION 


The magnetic properties experinent detected the presence 
of magnetic particles in Martian surface material. It used 
three pairs of samariun-cobalt magnets, two mounted on the 


backhoe of the surface-sampler collector head and one on top of 


the tander. Each pair consisted of an outer ring magnet about 
2.5 cm in diameter with an innee core magnet of opposite 
polarity. The magnets were directly imaged by the camera 


system in black ard white ard in cclor. 
mirror was used for maximum resolution. 


A 4-poser wagnifyirg 


BIOLOGY 
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INVESTIGATION NAME* BIOLOGY 


WSSOC I1D- 75-075C-05 INVESTIGATIVE PROGRAM 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PLANETARY BIOLOGY 
PERSONNEL 
TL - HeP. KLEIN NASA~ARC 
Ta - J. LEDERBERG STANFORD U 
™H - Aw RICK MASS INST OF TECH 
TR - NoHo HOROWITZ CALIF INST OF TECH 
TH - Vela OYAMA NASA*ARC 
TH - GoV. LEVEN BIOSPHERICS» INC 
BRIEF DESCRIPTION 
The biclogy experiment searched for the presence of 
Rartian organisms by Looking for metabolic products. Three 


distinet instruments (pyrolytic release (PR), Labeled release 
(CLR)> and gas exchange (GEX)) incubated saaples of the Martian 
surface under a nuaber of different environmental conditions. 
In some instances a sample was heat sterilized end reprocessed 
as a control. The PR» or carbon assimilations instrument 
sought to detect the photosynthetic ar chemical fixation of C02 
or CO containing C-14. The samples were incubated for several 
days in the presence of the radioactive gas mixtures sone 
samptes with simulated sunlight and some without. Nexts each 
sampte was heated to 120 € to remove unreacted CO2 and CO. The 
soil was pyrolized at 650 C€ and any organic products were 
collected in an organic vapor trap (OVT). Finallys the trap 
was heated to combust the organic material to C02 and any 
evolved radioactive gas was measured. The LR experiment sought 
to detect metabolic processes through radiorespirometry. 
Liquid nutrients tabeled with radioactive carbon were added to 
the samptes and the atmosphere above was continuously monitored 
to detect any radioactive gases released from these nonvolatile 


nutrients. The GEX measured the production and/or uptake of 
CO2s N26 CH4e H2r and 02 during incubation of a soil sanple. 
The sample was sealed and purged by Hes then a mixture of Hes 


Kee and CO2 was introduced as an initial incubation atsosphere. 
Atter the acdition of a selected quantity of a nutrient 
solution (saturated with the diagnostic gas» neon), the saaple 
was incubated. At certain intervals, samples of the ataosphere 
were reaoved and analyzed by a gas chromatograph with a theraal 
conductivity detector. 
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INVESTIGATION NAME- BIOLOGY 


ASSOC I0- 75-083C-03 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY BIOLOGY 
PERSONNEL 
TL - HeP. KLEIN NASAPARC 
TH de LEDERBERG STANFORD U 
™m 2 Aw RICH MASS INST OF TECH 
TM - NoK. HOROWITZ CALIF INST OF TECH 
TM - VeI. OANA NASAWARC 
™ - GoW. LEVIN GIOSPHERICSs INC 
BRIEF DESCRIPTION 
The biology experiment searched for the presence of 
Martian organisms by looking for metabolic products. Three 


distinct instruments (pyrolytic celease (PR)- Labeled release 
(LQ)- and gas exchange (GEX)) incubated samples of the Martian 
surface under a number of different environmental conditions. 
In some instances a sample was heat sterilized and reprocessed 
as a control. The PRs of carbon assimilations instrument 
sought to detect the photosynthetic or chemicat fixation of C02 
or CO containing C714. The samples were incubated for several 
days in the presence of the radioactive gas mixtures sone 
samples with simulated sunlight and some without. Nexts each 
sample was heated to 120 C to remove unreacted C02 and CO. The 


soit) was pyrolized at 650 C ang any organic products were 
collected in an organic vapor trap (OVT). Finally, the trap 
was heated to combust the organic material to C02 and any 


evolved radioactive gas was Measured. The LR experinent sought 
to detect metabolic processes through radiorespirometry. 
Liquid nutrients tabeled with radioactive carbon were added to 
the samples and the atmosphere above was continuously monitored 
to detect any radioactive gases released from these nonwolatile 


nutrients. The GEX measured the production and/or uptake of 
CO2s N20 CH4e H2e and 02 during incubation of a soil sample. 
The sample was sealed and purged by Hes then a mixture of Hee 


Kre and C02 was introduced as an initial incubation atsosphere. 
Atter the acdition of a selected quantity of a nutrient 
solution (saturated with the diagnostic gas» neon)ds the sarple 
was incubated. At certain intervals.» samples of the atsosp 
were removed and analyzed by a gas chromatograph with a ther 
conductivity detector. 


BRIEF DESCRIPTION 


The biology experiment searched for the presence of 


Martian organtsms by looking for metabolic products. Three 
distinet instrumerts (pyrolytic release (PR). labeled release 
(LR)» and gas exchange (GEX)) incubated samples of the Martian 


surface under a number of different environmental conditions. 
In some instances a sample was heat sterilized and reprocessed 
as a control. The PRs of carbon assimilation, instrurert 
sought to detect the fphotosynthetic cr chemical fixation of C02 
or C0 containing C-14. The samples were incubated for severat 
ozys in the freserce of the racioactive gas mixtures scre 
samples with simulated sunlight and some without. Nexts each 
sample was heated tc 120 C to remove unreacted CO2 and CO. The 
soil was pyrolized at 65€ C and any organic products were 
collected in an ¢rganic vacor trag (OVT}. Finailys the trap 
was heated to combust the organic material to C02 and any 
evolved radioactive gas was measurec, The LR experiment sought 
to detect metabolic processes through radiorespiroeetry. 
Liquid nutrients lateled with radicactive carpon were adced tc 
the samples and the atmosphere above was continuously monitored 
to detect any radioactive gases released trom these nonvolatile 
nutrients. The GEX measured the production and/or uptake of 
CO24 N2se CH4e H2e and 02 during ircubation of a soit saaple. 
The sampie was sealed and purged by Hes then a mixture of Hes 
Kes and CO2 was introcuced as an initial incubaticn atmosphere. 
Atter the additior of a selectec quantity of a nutrient 
solution (saturated with the diagnostic gas» necr)s the sasple 
was incubated. At certain intervatss samples of the atmosphere 
were removed and analyzed by a gas chromatograph with a thermal 
conductivity detectcr. 
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INVESTIGATION NAME~ MOLECULAR ANALYSIS 
NSSDC IB- 75-075C-04 


SEE THIS EXPERIMENT UNDER SURFACE CHEMISTRY 
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INVESTIGATION NAME= MOLECULAR ANALYSIS 
NSSDC I1D- 75-083C-C4 


SEE THIS EXPERIMENT UNDER SURFACE CHEMISTRY 
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INVESTIGATION NAME~ SEISMOLOGY 


NSSDC ID- 75"083C-63 INVESTIGATIVE PROGRAM 
CODE EL-4+ SCIENCE 
INVESTIGATION DISCEPLINE(S) 
PLANETOLOGY 
PLANETARY PHYSICS 
PERSONNEL 
TL = D4, ANDERSON CALIF INST OF TECH 
™ - MLN. TOKSOZ MASS INST CF TECH 
TT = GeH.e SUTTON U OF HAWAIT 
TH - Rabe KOVACH STANFORD U 
TM = GV. LATHAP U OF TEXAS» GALVESTCA 
Tm - Fy DUENNES TIER U OF HAWAIL 


BRIEF DESCRIPTION 

The seismology experiment was designed to determine the 
level of seistic activity or Mars ard its interral structure. 
The seismology instrument contained three mutually 
perpendicular seismometers. Each seismometer consisted of a 
moving ccil and a tixed magnet. The operating modes were (1) 
selection of various filters for frequency content of to adjust 
to best reception of specific types of datar (2) a low sampling 
rate for general activity (3) a high data rate for detailed 
examination of events, (4) and a compressed medium rate tor 
continuous monitoring of Marsquakes that were dormant until 
activated by an event. The data were compressed for 


transmission to Earth by averaging the amplitude of normal 
ground noise cover a 15-s period. when an event occurreds a 
trigger activated a higher data rate mode that sampled the 


amplitude of the overall event envelopes which required onty 
one amplitude sample per second to indicate its shape. At the 
same times the charce in polarity of the cata sigral (caused by 
crossing the zero axis) was sampled once each second. The 
shape of the envelope and its incremental frequency content was 
transmitted to Earth and reconstructed to acproximate the 
original event. The Viking 1 seismometer failed to uncage and 
could not be used in a seismic network with the Viking 2 
instrument. 


Jupiter 


JUPITER 


Plate 4 is a collection of press release photographs from the Pioneer 11 and 
Voyagers 1 and 2 missions. (A) P21631 is a Voyager 1 montage of Jupiter and 
its four Galilean satellites (the four largest of its 16 known moons). 

(B) 79HC679, a Pioneer 11 photo of Jupiter showing the north polar region 

as it passed over it, showing the polar region's lack of belts but with many 
convection cells. This is a view and aspect never seen from earth. The Great 
Red Spot is at the bottom. (C) P21774, a Voyager 2 photo of the nightside of 
Jupiter showing the sunlit atmospheric halo and the Jovian ring discovered on 
Voyager 1. (D) P21195, a composite of Voyager 1 photos of the four Galilean 
moons illustrating their relative sizes. Io (3632 km diam.) is about 200 km 
larger than our moon and Europa (3126 km diam.) is about 300 km smaller than 
our moon (3478 km diam). Callisto (4820 km diam.) is the size of the planet 
Mercury and Ganymede (the largest moon in the solar system) at about 5150 km 
is about 350 km larger than Mercury. (E) P21305, Voyager 1 photo of Io 
showing its completely volcanic surface and an erupting volcano on the limb. 
Io's volcanic activity was discovered by Voyager 1. Io is the most 
volcanically active of any solar system body known, and the only one other 
than the earth known to have current volcanic activity. (F) P21266, Voyager 1 
photo of part of the surface of Ganymede showing the mysterious grooved bands 
with their criss-cross nature and lateral slip fault movement. (G) P21758, 
Voyager 2 photo of Europa showing the unique linear features which have no 
relief, and which look as if they were painted on. Europa's icy surface has 
apparently flowed and filled in the fissures. (H) P21745, Voyager 1 photo of 
Callisto showing its crater-saturated surface and the strange multi-ringed 
structure, Valhalla. 
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INTRODUCTION 


Jupiter, next in line from the sun, has been visited by four U.S. spacecraft. 
These were Pioneers 10 and 11 and Voyagers 1 and 2. There were 41 
investigations for which NSSDC has data or knows the sources thereof, and they 
cover seven categories, which are (1) Imaging, (2) Particles and Fields, (3) 
Ultraviolet, (4) Infrared, (5) Radio Science and Celestial Mechanics, (6) 
Atmosphere, and (7) Polarization. Both the categories Atmosphere and 
Polarization were obtained from photopolarimeters which are presented under 
Imaging. Tables 1 and 2 and Appendix A show the investigations in more 
detail. 
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SPACECRAFT 
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SPACECRAFT COMMON NAME~ PIONEER 10 

ALTERNATE NAMES- PIONEER-Fe PL=7230 
03860 

NSSOC ID- 72-Q12A 

LAUNCH DATE= 03/03/72 

LAUNCH SITE= CAPE CANAVERAL» UNITED STATES 

LAUNCH VEHICLE ATLAS 


WEIGHT= 231. KG 


SPONSORING COUNTRY/AGENCY 


UNITED STATES NASA~OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- JUPITER FLYBY 


PERSONNEL 
PM - C.F. HALL (NLA) NASA~ARC 
PS > P. OYAL NASAWARC 


BRIEF DESCRIPTION 

This mission was the first to be sent to the outer solar 
systems and after erccuntering the glanet Jupiter it assumed ar 
escape trajectory from the solar system. The spacecraft body 
was mounted behina a 2.74-m-diaweter parabolic dish antenna 
that was 46 cm deep. The spacecraft structure was a S6é-cm-deep 
flat equipment ccmpartment, the tcp and bottom being regular 
hexagons. Its sices were Ti cm tong. One side joined a 
smaller compartment that carried the scientific experiments. 
The high-gain anterna feed was situated on three struts, which 
projected forward about 2.2 m. This feed was topped with a 
medium-gain antenra. A tlow-gain omnidirectional antenna 
extended about 0.7& m behind the equipment compartment and was 
ecunted below the high-gain antenns., Power for the spacecraft 
was obtained by four SNAP-19 radioisotope thermonuclear 
generators (RTG)» which were held about 3 m from the center of 
the scacecraft ty tuc three-rod trusses 120 deg apart. A third 
boom extended 6.6 m from the experiment compartment to hold the 


magnetometer away from the spacecraft. The four RTG*s 
generated about 185 watts at launch and decayed to 
approximately 146 watts by the time the spacecraft reachec 
Jupiter on December 34 19734 21 months after launch. There 


were 
two 


three refererce sensors: a star sensor for Canopus, and 
sun sensors. Attitude position could be calculated from 
the reference directions to the earth and the suns with the 
known direction to Canopus as a backup. Three pairs of rocket 
thrusters provided spin-rate control (maintained at 4.8 rom) 
ard changed tre velocity of the scacecraft. These thrusters 
could be putsed or fired steadily by command. Communications 
were maintained via the omnidirectional and medius-gain 
artennass which operated togethers connected to one receivers 
while the high-gain antenna was connected to another receiver. 
These receivers cculd be interchanged by command to provide 
some redundancy. Two radio transmitterss coupled to two 
traveling-wave tube amplifiers. creduced 8 watts at 2292 PHz 
each. Uplink was accomplished at 2110 MHz» while data 
transmission downlink was at 2292 MHz. The data were received 
by NASA’S Deep Space Ketwork. The Spacecraft was 
temperature-controlled between minus 23 deg C ard plus 38 deg 
Cc. Fifteen experiments aere careied to study the 
interplanetary and planetary magnetic fieldss solar wind 
Parameterss cosmic rayss transition region cf the hetiospheres 
neutral hydrogen abundances distributions sizes masse fluxe and 
velocity of dust particles: Jovian auroraes Jovian radio waves: 
atmosphere of Jupiter and some of its satellites. particularly 
Ics and to photograph Jupiter and its satellites. Instruments 
carried for these experiments were magnetometers plasma 
analyzers charged particle detectors ionizing detector, 
ncn-imagirg telesccpes with overlapping fields of view to 
detect sunlight reflected from passing eteoroidss sealed 
pressurized cells of argon and nitrcgen gas for measuring the 
penetration of meteoroidsse UV photometers IR radiometers and an 
imaging photopolarinetere which produced phctographs arc 
measured polarization. Further scientific information was 
oktained trom the tracking and occultation data. The 
Spacecraft achieved its closest approach on December 3+ 1973¢ 
when it reached apercximately three Jcvian radii (about 210-006 
km). The spacecraft contains plaques that have drawings 
depicting a mans a womans and the Location of the sun and the 
earth ir our galaxy. It is leaving the solar system and 
passing into interstellar space. 
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SPACECRAFT COMMON NAME~ PIONEER 21 

ALTERNATE NAMES- PIONEER~Ge PL-7353C 
6421 

NSSDC ID= 73-019A 

LAUNCH DATE= 04/06/73 

LAUNCH SITE* CAPE CANAVERAL» UNITED STATES 

LAUNCH VEHICLE ATLAS 


WEIGHT= 232. KG 
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SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA-OSSA 
INETIAL ORBIT PARAMETERS 
ORBIT TYPE= SATURN FLYSY 


PERSONNEL 
PM - C.F. HALLENLA) NASAARC 
PS - P. DYAL NASAARC 


BRIEF DESCRIFTION 


This was the second mission to investigate Jupiter and 
the outer sclar system. Pioneer lle Like Pioneer 10+ used 
Jupiter's gravitational tield to alter its trajectory 
cadically. It passed close to Saturn and then it followed an 
escape trajectory from the solar system . The spacecraft was 
2.9 m (9.5 ft) long and contained a 2.74-m (9-ft) diameter 


high-gain antenna of atuminum honeycoab sandwich asterial whose 
feed was tcpped with a mediua-gain antenna. A low-gains 
omnidirectional antenna was mounted below the high-gain dish. 
It contained two nuclear electric-power generators» which 
generated 144 W at Jupiters but decreased to 100 W at Saturn. 
There were three reference sensors: a star (Canopus) sensors 
and two sun sensors. Attitude position could be calculated 
from the reference direction to the earth and the suns with the 
known direction to Canopus as backup. Pioneer 11's star sensor 


gain and threshold settings were modifieds based on experience 
gained from the settings used on Pioneer 10. Three pairs of 
rocket thrusters provided spin-axis control (at 4.8 rpm) and 
change of the spacecraft velocity. The thrusters could be 
either fired steadily of pulsed» by command. Comaunications 
were maintained via the omnidirectionat and medtum-gain 
antennase which operated togethers connected to one receivers 
while the high-gain antenna was connected to the other 
receiver. The receivers could be interchanged by command. Two 
radio transmitters, coupled to two traveling wave tube 


aepltifiers, produced 8 W power each in S-band. Communication 
uplink Cearth to spacecraft) operated at 2110 MHzs and downlink 
(spacecraft to earth) at 2292 MHz. At Jupiter’s distances 
found-trip communication time took 92 min. Oata were received 
at the Deep Space Network (OSK). The spacecraft was 
temperature-contretled to between -23 and #38 deg C (910 to 
#100 deg Fd. An additional experiments a Low-sensitivity 
fluxgate wagretometers was added to the Pioneer 11 payload. 
Instruments studied the interplanetary and planetary magnetic 
fields: solar wind properties: cosmic rayss transition region 
of the heliospheres neutral hydrogen abundances distributions 
sizes masse fluxes and velocity of dust particless Jovian 
aurorae; Jovian radio waves: the atmospheres of planets and 
Satellites; and the surfaces of Jupiter. Saturns and some of 
their satetlites. Instruments carried for these experiments 
were magnetometers plasae analyzer (for solar wind), 
charged-particle detectors ionizing detectors non-imaging 
telescopes with overlapping tields of view to detect sunlight 
reflected frem passing meteoroidss seated pressurized cells of 
argon and nitrogen gas for measuring penetration of meteoroidss 
Uv photometers IR Fadiometers and an imaging photopolarimeters 
which produced photographs and measured the polartzation. 
Further sctentific information was obtained feom celestial 
mechanics and occultation phenomena. This spacecraft. like 
Pioneer 10- contains a plaque that has a drawing depicting mane 
womans, and the location of the sun and earth in the gataxy. 
Pioneer 11 was 36/800 km trom Jupiter during its ctosest 
approach» December 4+ 1974+ to within 43.000 km of its cloud 
tops. It passed by Saturn on Aug. Se 1979 at a distance of 
217400 km fece Saturn’s cloud tops. 
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SPACECRAFT COMMON NAME~ VOYAGER 1 

ALTERNATE NAMES- MARINER JUPITER/SATURN Ao OUTER PLANETS A 
MARINER T7As MJS TTA 
10321 


NSSOC IO0- 77-C84A 
LAUNCH DATE- 69/05/77 


LAUNCH SITE- CAPE CANAVERAL + 
LAUNCH VEHICLE~ TITAN 


WEIGHT= 700. KG 
UNITED STATES 


SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA-OSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE= SATURN FLYBY 


PERSONKEL 
Pm -~ J.R. CASANE NASA-JPL 
PS - E.C. STONE CALIF INST OF TECH 


ERIEF DESCRIPTION 


The overall objectives of Voyager were to conduct 
exploratory investigations of the planetary systems of Jupiter 
and Saturn and of the interplanetary sedium cut to Saturn. 


Frieary emphasis was placed on comparative studies of these two 


planetary systems by obtaining (1) measurements of the 
environment, atmospheres and body characteristics of the 
planets and the satellites of each planets (2) studies of the 


mature of the rings of Saturne and (3) exploration of the 
interplanetary (or interstetiar) medium at increasing distances 


from the sun. These objectives were attained by using a 
variety of instruments and methods including imagings a 
coherent S- and X-band RF receivers an infrared interteroneter 


ard radiometers UV spectrometers 
Faraday cupss a charged-particle 
plasma-wave radio receivers cosmiccray telescopess 
photaopolarimeters and a sweep-frequency radio receiver. 
Voyager 1 had its closest encounter with Jupiter on March Se 
19796 and with Saturn on November 12+ 1980. 


tluxgate magnetometers, 
analyzers plasma detectors 
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SPACECRAFT COMMON NAME= VOYAGER 2 

ALTERNATE NAMES~ MARINER JUPITER/SATURN B+ OUTER PLANETS B 
MARINER 778 MJS 778 
10271 


NSSDC 10- T7-O76A 
LAUNCH DATE= 08/20/77 


LAUNCH SITE> CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= TITAN 


WEIGHT~ 700. KG 


SPONSORING COUNTRY/AGENCY 


UNITED STATES NASA~OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE= SATURN FLYBY 


PERSONNEL 
PM = JeR. CASANI NASA-JPL 
Ps - EC. STONE CALIF INST OF TECH 


BRIEF DESCRIPTION 

The overall objectives of Voyager 2 were to conduct 
exploratory investications of the planetary systers of Juciters 
Saturn, Uranuss and Neptunes and of the interplanetary medius. 
Peimary emphasis was placed on comparative studies of these 
elanetary systems by obtaining (1) measurements of the 
environments atmospheres and body characteristics of the 
planets and one of wore of the satellites of each planets (2) 
Studies of the nature of the rings of Saturn and Uranuss and 
(2) exploration cf the interplanetary (or interstetlar) wedive 
at increasing distances from the sun. These objectives were 
met using a variety of instruments and methods ineluding 
imagings a coherent S= and X-band RF receivers an IR 
interferometer and radiometers a UV Spectrometers fluxgate 
magnetometerss Faraday cupse+ a charged-particle analyzers 
plasma detectors plasma-wave radio receivers cosmic-ray 
telescopes. photccgolarimeter, and a sweep-frequency radio 


receiver. dupiter close encounter was achieved on July 9» 
1979» and Saturn on August Ss 1981. 

INVESTIGATIONS 
IMAGING 
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INVESTIGATION NAME= IMAGING PHOTOPOLARIMETER (IPP) 


NSSOC ID- 72-012A-07 INVESTIGATIVE PROGRAM 
CODE El-4e SCIENCE 
INVESTIGATION DISCIPLINE (S) 
ASTRONCHY 
PLANETARY ATMOSPHERES 
PERSONNEL 
Pl-T. GEHRELS U OF ARIZONA 
O1 - Dal. COFFEEN NASA@GISS 
Ol - J. HAMEEN*ANTTILA U OF ARIZONA 
Ol - C.E. KENKNIGHT U OF ARIZONA 
OL - RF. HUMMER SANTA BARBARA RES CTR 
OL - 4G. TOMASKO U OF ARIZONA 
Or - We. SWINDELL U OF ARIZONA 
BRIEF DESCRIPTION 
The Imaging Photopolarimeter (IPP) experiment (used also 


on Pioneer 11) used during Jovian encounter made simultaneouss 
tworcclor (blue - 2900 to 4900 Ase red - 5809 to 7000 A) 
polarimetric and radiometric Measurementss and 
moderate-resolution (about 200 km at best) spin-scan images of 
Jupiter and the Jovian satellites. The polarimetric and 
radiometric work was performed using an 8- «x 8- mrad field-stop 
apertures while the spin-scan imaging used a 0.5- by 0.5-mrad 
aperture stop. Relative radiometric calibration was derived 
using an internal tungsten larp. Long-tere atsolute calibraticr 
of the instrument was accomplished by means of a sunlight 
diffuser/attenuator element located in the spacecraft antenna 
structure. Primary cadiometric calibration was obtained 
throughout the mission by periodically cormanding the telesccre 
to view this diffuse backlighted (sunlight) source. The 
experimental train for the IPP package consisted of the 
fellcmwing elements: (1) a) nearcoitfraction~limited 2.54-ce 
Maksutov catadioptric telescope of focal ratio f/3.4- (2) a 
tccal-plane wheel containing field-of-view (FOV) apertures, 
depolarizerss calitration sources etcar (35) a Wollaston prise 
to split Light tnto two orthogonally polarized beams, (&) a 
AS-deg dichromatic mirror that reflected wavelengths shorter 
than 5500 A (blue beam) and transmitted alt light of greater 
wavelength (red team), (5) for each spectral beam (twee 
polarizations) a filtering-coated relay lens and talding 
mirrors, and (6) for each spectral beams two Bendix 
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Channeltron detectors (blue bialkili S-11 photocathodes and red 
each 
also include the 


$-20 photocathodes) to 
polarization component. 
interplanetary region. 


register 
Polarization 


the intensity in 
data 
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INVESTIGATION NAME=- IMAGING PHOTOPOLARIMETER (IPP) 


NSSDC IDs 73-019A~-07 INVESTIGATIVE PROGRAM 
CODE EL-4» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
ASTRONOMY 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PERSONNEL 
PI- T. GEHRELS U OF ARIZONA 
Ol - DL. COFFEEN NASA-GISS 
ol - J. HAMEEN-ANTTILA U OF ARIZONA 
OF - C.E. KENKNIGHT U OF ARIZONA 
Or = RF. HUMMER SANTA BARBARA RES CIR 
OL - MG. TOMASKO U OF ARIZONA 
Ol - Ww. SMINDELL U OF ARIZONA 
BRIEF DESCRIPTION 


The Imaging Photopolarimeter CIPP) experiment used during 
Jovian and Saturnian encounter made simultaneouss two-color 
(blue = 3900 to 4900 A» red = 5500 to 7000 A) polarimetric and 
radiometric measurementss and moderate-resotutton (about 200 ka 
at best) spin-scan images of Jupiter and the Jovian satellites 
and Saturn and some of its satellites. The polarimetric and 
tadiometric werk was performed using an 8- by B-arad field-stop 
apertures while the spin-scan imaging used a 0.5° by 0.57mrad 
aperture stop. Relative radiometric calibration was derived 
using an internal tungsten laep. Long-term absolute 
calidration cf the instrument was accomplished by means of a 


sunlight diffusor/attenuator element located in the spacecraft 
antenna structure. Primary radiometric calibration was 
ebtained throughout the mission by periodically commanding the 
telescope to view this diffuse backlighted (sunlight) source. 
The expecimertal train for the IPP package consisted of the 
following elements: (1) a near-diffraction-liaited 2.54-ca 
Maksutov tetescope of focal ratio f/3.46 (2) a focal-plane 


wheel containing field-of-view (FOV) aperturese depolarizers, 
catibration sources etc.s (3) a Wollaston prism to split the 
Light into two orthogonally potarized beamss (4) a 45-deg 


dichromatic mirroe that reflected wavelengths of less than 5500 
A Cblue beaw) and transmitted all Light of longer wavelength 
(red beam)» (5) a filtering-coated relay lens and folding 
sirrors for each spectral beam (the two polarizations were 
Separated)» and (6) two Bendix channeltron (blue - bialkali 
S*11- ced - S$-20) photocathodes for each spectral beam to 
register the intensity in each polarization component. 
Polarization data include the interplanetary region. 


meee mes VOTAGER Le SMITH once n nes ccc nn enn nn nn nnn nnn nn nee nee e nee 


INVESTIGATION NAME~ IMAGING 


WSSDC ID- 77-084A-01 INVESTIGATIVE PROGRAM 
CODE EL~8/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE (S$) 
METEOROLOGY 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
ATMOSPHERIC PHYSICS 
PERSONNEL 
TL = B.A, SMITH U OF ARIZONA 
DT - L.A. SODERSLOM US GEOLOGICAL SURVEY 
T™™ = GoAw BRIGGS NASA HEADQUARTERS 
TH + AWF. COOK SAO 
™M ~+ GE. DANIELSON CALIF INST OF TECH 
TR - MLE. DAVIES RAND CORP 
Ta - G.E. HUNT U COLLEGE LONDON 
™ - T. OWEN STATE U OF NEW YORK 
™Tm™ - Cc. SAGAN CORNELL U 
TR - VCE. SUOMI U OF WISCONSIN 
TH = T.V. JOHNSON NASAJSPL 
TH - He WASURSKY US GEOLOGICAL SURVEY 
BRIEF DESCRIPTION 
The photographic experiment used a two-camera Systems 
based on the Mariner 10 systen. This system included one 
Narrow-angtes long-focal-length cameras and one wide-angles 


short-focal-tength casera. The maximum resolution achievable 
depended on the actual trajectory on this multi-encounter 
missions but the resolution was as high as 0.5 to 1.0 km on the 
closest approsches to some objects. At Jupiter and Saturne the 
resolution was better than 20 km and 5 kms respectively. The 
objectives of the experinent were to photograph giobal aotions 
and cloud atstributions on Jupiter and Saturns gross dynamical 
properties» zonal rotations orientation of spin axiss zonal 
shears vertical shear, flow instabilities. spots.» and spectrum 
ot scale of atmospheric motions in time and space. Addittonat 
cbhjectives included the study of the mode of release of 
internat energy flux (search for convection cetls and roils), 
study of grouths dissipation, morphologys and vertical 
structure of cloud complexes, gross optical properties» global 
and localized scattering function in the visible spectrums 
polarimetrys nature of chromophores (their steucture and 


development>s 
objectives 
(1) gross 


and high resolution of the Great Red Spot. The 
of the satellite encounters included the tollowing: 
characteristics (sizes shapes rotations spin axise 
cartographys improved ephemerides and wasses-) (2) geolcsy 
(wajor physiographic provincess impact and volcanic featurese 
Lineaments, polar capss erosion crocessess and low- and 
high-density satellite comparative studiess detection cf 
atmospheress frostse and timb stratification of aerosols.) (3) 
surface properties (colorimetrys scattering functions nature of 
brightness variations and search for new satellites.) Studies 
of Saturn's rings included: (1) resclution of trdividual rirg 
components or clurps of material» (2) vertical and radial 
distribution of material at very high resolutions (3) 
scattering tunctiors (4) coarse polarinetrys (5) occultaticr - 
optical depth» and (6) distinguishing different tynes of 
material in the rings. Other objectives were to search for new 
cometsSs asteroidss and targets of opportunity. 
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INVESTIGATION NAME IPAGING 


NSSOC ID* 77-O76A-02 INVESTIGATIVE PROGRAM 
CODE EL~-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
ME TEQRCLOGY 
PLANETARY ATMOSPHERES 
PLANETCLOGY 
PERSONNEL 
TL = BsAe SMITH U OF ARIZONA 
DT ~ L.A. SODERBLOM US GEOLOGICAL SURVEY 
™ - G.A, BRIGGS NASA HEADQUARTERS 
™H - AwF. COOK SAO 
TH = G.E. DANIELSON CALIF INST OF TECH 
TM = MwE. DAVIES RAND CORP 
TH - GE. HUNT U COLLEGE LONDON 
™ - T. OWEN STATE U OF NEW YORK 
Tm - Cy. SAGAN CORNELL U 
TH - V.E. SUOMI U OF WISCONSIN 
TM = T.V. JOHNSON NASAWJPL 
™ - 4H. MASURSKY US GEOLOGICAL SURVEY 
BRIEF DESCRIPTION 
The photographic experiment used a twor-camera systems 
based on the Mariner 10 system. This system included one 


Narrow-angles tlong-focal-length casera and one wide-angles 


short-focal-length camera. The maximum resolution achievable 
depended greatly on the actual trajectory on this 
wulti-encounter smissione but was as high as 0.5 to 1.0 km on 


the closest approactes to some otjects. 
the resolution that 


At Jupiter and Satures 
was achieved was better than 20 kam and 5 
kme respectively. The objectives of the experiment were to 
photograph glotal #rotions ana claoua distributions on Jupiter, 
Saturns Uranus» and Neptunes gross dynamical properties, zenal 
rotations orientation of spin axis» zonal shearr vertical 
shears flow instabilities. spots» and spectrum of scale of 
atmospheric motions in time and space. Additioral objectives 
included the study of the mode of release of internal energy 
flux (search for convection cells and rolls). study of growths 
dissipations morphologys and verticat structure of cloud 
ceomclexess gross cptical properties» global and localized 
scattering function tn the visible spectrums polarimetrys 
Mature of chromophores (their structure and development)» and 
high resolution of the Great Red Spot. The objectives of the 
sate(lite encounters included (1) orcss characteristics (size, 
Shapes rotations spin axiss cartography. improved ephemerides 
and massess) (2) geclogy (major physicgraphic provinces» impact 
ard volcanic features, lineanentse polar capss erosion 
processes» and lows and high-density satellite comparative 
studies, detection of atmospheres. frosts» and Liab 
stratification of serosols;) and (3) surface properties 
(colcrimetrys scattering tuncticres nature cf brightress 
variations and search for new sateilites.) Studies of Saturn's 
rings were carried out and will be for Uranus® rings. 
Ctjectives included q1) resolution of individual ring 
components of cturps of materials (2) vertical and radial 
distribution of material at wery high resolutions (3) 
scattering functions (4) coarse polarimetrys (5) occultation = 
optical depths anc (6) distinguishing different types of 
matecial in the rings. Other objectives were to search tor new 
cometss asteroidss anc targets of opportunity. 
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INVESTIGATION NAME* PLASMA 


NSSDC 1D- 72-012A-15 


INVESTIGATIVE PROGRAM 
CODE EL-4/CO~OP, SCIENCE 


INVESTIGATION DISCIPLINE(S) 
SPACE PLASMAS 
PARTICLES AND FIELDS 
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PERSONNEL 

PI - J.H. WOLFE NASAW~ARC 

Ol - L.A. FRANK U OF IOWA 

ol = Rk, lust MPI-HEASQUARTERS 

OL - 0.8. INTRILIGATOR U OF SOUTHERN CALIF 

Ol - D.D. MCKIBBIN NASAWARC 

Ol - VeT. ZAVIENTSEFFCNLA) WAS ATARC 

Ol - FL. SCARF TRY SYSTEMS GROUP 

OI - H.R. COLLARD NAS AARC 

OL = w.C. FELDMAN LOS ALAMOS NAT LAB 

Ol = ZA. SMITH NOAAWSEL 
BRIEF DESCRIPTION 

The instrument (also carried on Pioneer 11) consisted of 

dual 9@-deg quadrispherical electrostatic analyzerss one with 


26 individual 


particle detectors and the other with 5 current 
collectors. 


The system was capable of measuring incident 
elasra distribution parameters over the energy range 0.3 to 18 
keV for grotons and approximately 1-500 eV for electrons. The 
high-resotution analyzers with a constant of 9 keV/Q@ per kV 
applied to the plates» had a mean plate radius of 9 cm and 
Separation of 0.5 cm. This analyzers which was used to measure 


ions onlys had 26 channeltrons mounted on the semicircular 
exit to the analyzer. The aperture pointed through a wide slit 
in the back of the spacecraft high-gain antenna refiector and 


sointed along the spin axis toward the earth (and therefore the 
sun). The edges of the antenna reflector Limited the viewing 
ef the instru#ent to 73 deg with respect to the spin axis. The 
channeltrons covered a range of plus or minus 51 deg. Each 
channeltron near the center covered 3 degs and approximately 8 
deg near the edges of the analyzer. The angular width 
rerpendicular to the tong angular width was about 2 deg. In 
one half the spin periods the whole cone of halt angle 51 dege 
centered on the suns was swept out. A medium-energy analyzer 
with a mean cadius of 12 cm and a incm plate separation 
(constant of 6 kev/@ per kV applied) was used to detect both 
ions ang electrons. The detectors were five fiat-surface 
current collectors. The three center collectors each covered 
15 deg and covered the angular range of plus or minus 22.5 deg 
trom the spin axis. The two outside collectors had an angular 
width of 47.5 oeg and were located at plus of minus 46.25 deg 
trom the center of the analyzer. There were a variety of 
possible operating modes for the experiments however, the 
principal mode utilized during the encounter phase was one in 
which the analyzer plate potential was stepped through its 
range every one-half revolution of the spacecraft» and ail 
current collectors oF 

flux rolt angle. The 
operated independentlys so that 
analyzers was possible. The 
flunes was from 1.0642 to J3.0Et9/sq cm s 
terperature could be ascertained down to 2.0E4#!? deg K. 
include the interplanetary region. 


channeltrons were read out at the peak 
high= and medium-resolution analyzers 
@ cross-check between these 
range tor the particle 
and the proton 
Data 


dynamic 
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INVESTIGATION NAME- PLASMA 


NSSOC ID~ 73-019A-13 INVESTIGATIVE PROGRAM 
CODE EL~4/CO-0P, SCIENCE 
INVESTIGATION DISCIPLINE (S) 
SPACE PLASMAS 
PARTECLES AND FLELDS 
PERSONNEL 
PI - JK. WOLFE NAS AARC 
Ol FRANK U OF IOWA 
ol Lust MPI-HEADQUARTERS 
ol INTRILIGATOR U OF SOUTHERN CALIF 
or TAVIENTSEFFCNLA)D NAS AARC 
Or SMITH NOAA@SEL 
or SCARF TR SYSTEMS GROUP 
or COLLARD NASAW~ARC 
ol FELDMAN LOS ALAMOS NAT LAB 
Ol - 0.0. MCKIBBIN NASA-ARC 
BRIEF DESCRIFTION 
The instrument consisted of dual 90-deg quadrispherical 
electrostatic analyzers, one with 26 individual particle 
detectors and the other with 5 current cotkectors. The system 
was capable of measuring incident plasma distribution 


Parameters over the energy range 0.1 to 18 kev for protons and 
approximately 1-500 ev for electrons. The high-resolution 
analyzer with a constant of 9 kev/@ per kv applied to the 
platess had a mean plate radius of 9 cm and separation of 6.5 
ca. This analyzer was used to measure ions onlys and had 26 
channeltrons mounted on the semicircular exit to the analyzer. 


The aperture pointed through a wide slit in the vack of the 
spacecratt high-gain antenna reflector and pointed along the 
spin axis tonard the earth (and therefore the sun). The edges 


of the antenna reflector Limited the viewing of the 
to 73 deg with respect to the spin axis. The channeltrons 
covered a range of plus or minus 51 deg. Each channeltron near 
the center ccvered 3 deg and approximately 8 aeg near the edges 
of the analyzer. The angular width perpendicular to the long 
angular width was about 2 deg. In half the pin period the 
whote cone of half-angle 51 deg centered on the sun was swept 
out. A medium-energy analyzer with a mean radius of 12 cm and 
a 1 cm gplate separation (constant of 6 kevV/Q per k¥ acplied) 
was used to detect both ions and electrons. The detectors were 
tive tlat-surtace current collectors. The three center 
collectors each covered 15 deg and covered the angular range of 
plus or minus 22.8 Geg from the spin axis. The two outside 


instrument 


ecllectors had an argular width of 47.5 deg and were located at 
plus of minus 46.25 deg from the center of the analyzer. There 
was a variety of possible operating modes for the experiment; 
hewevers the princical mode utilizea during the encounter phase 
was one in which the analyzer plate potential was sterred 
through its range every one-half revolution of the spacecratts 
and all current collectors or channeltrons were read out at the 


peak flux roll angle. The high and rediuw resolution analyzers 
operated independentlys sO @ cross check between these 
analyzers was possible. The dynamic range for the particte 
fluxes was from 1,C£42 to 3.0€*9/sq cm $ and the proton 


temperature down te 2.0E¢3 ceg K 
include the interplanetary region. 


eculd be ascertained. Data 
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INVESTIGATION NAME~ LOW-ENERGY CHARGED PARTICLE ANALYZER AND 


TELESCOPE 
NSSDC 1D- 77-084A-C7 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OP, SCIENCE 
INVESTIGATION DESCIPLINECS) 
COSMIC RAYS 
MAGNETOSPHERIC PHYSICS 
PARTICLES AND FIELDS 
PERSONNEL 
PI = S$.M. KRIMIGIS APPLIED PRYSICS LAB 
Cl - C.¥. FAN U OF ARIZONA 
Cl -G. GLOECKLER U OF MARYLAND 
Cl = Lad. LANZERCTTE BELL TELEPHONE L4B 
C1 - T.P. ARMSTRONG U OF KANSAS 
CI = wel. AXMFORD MPI-AERONOMY 
Cl = C.0. BOSTRCM APPLIED FHYSICS LAB 
Cl > €.P. KEATH APPLIED PHYSICS LAB 
BRIEF DESCRIPTION 
The objective of this experiment was to study the 
Wagnetospheres of Jtipiter and Saturne using a _ low-energy 
magnetospheric particle analyzer. This detector made 


measurements 
Jupiters (2) 
trapred-radiation 


tn (1) the distant magnetosphere and bow shock of 
the magnetosphere of Saturns and (3) the 

belts in the vicinity of Jupiter. 
Acditfonally, this detector was able to study low-energy 
particles in the interplanetary medium, The energy range of 
this detector was 1€ keV to 1.1 Mev for electrons and 10 ke¥ to 


2£0 MeV for ions. During the interplanetary cruise pericds 
protonse alpha garticless and heavier nuclei (z from 3 to 26) 
were separately identified and their energy measured in the 
tange from 0.05 to 30 Mev¥e, usirg a low-energy particle 
telescope. 
Se tetatetated VOYAGER 2 KRIMIG I S~+een~ enna nnn nn nnn nnn nnn nn nnn n mene ne 
INVESTIGATION NAME> LOW-ENERGY CHARGED PARTICLE ANALYZER AND 
TELESCOPE 
NSSOC ID-= 77?-O76A-C7 INVESTIGATIVE PROGRAP 
CODE EL-4/CO-OP, SCLENCE 
INVESTIGATION DISCIPLINE (S) 
COSMIC RAYS 
MAGNETCSPHERIC PHYSICS 
PARTICLES AND FIELDS 
PERSONNEL 
PI = S.M. KRI®IGIS APPLIED FHYSICS Lae 
€1 - C.0. BOSTROM APPLIED PHYSICS LAB 
Cl - T.P. ARMSTRONG U OF KANSAS 
CI = wel. AXFORD MPI=AERONOMY 
Cl -G. GLOECKLER Uo OF MARYLAND 
CI - Lede LANZEROTTI BELL TELEPHONE LAB 
CI - C.Y¥. FAN U OF ARIZONA 
C1 - EP. KEATH APPLIED FHYSICS LAB 
BRIEF DESCRIPTION 
The objective of this experiment was to study the 


@agnetospheres of Jupiters Saturns Uraruss and Neptunes usirg a 
low-energy magnetospheric particle analyzer. This detector 
made measurements in (2) the distant magnetosphere and bow 


shock of Jupiters (2) the magnetosphere of Saturn and possible 
fagnetoschere of Uranus and Neptures anc (3) the trapped 
radiation belts in the vicinity of these planets. 
Additionallys this detector was able to study low-energy 


Barticles in the interplanetary medium. The energy range of 
this detector was 1¢ keV to 1.1 MeV for electrons and 10 keV to 
150 MeV for ions. Ouring the interplanetary cruise periods 
protonss alpha particles, and heavier nuctei (z from 3 to 26) 
were separately icentified ana their erergies measured in the 
fange from 0.05 to 30 MeVs+ using a tlouwrenergy particle 
telescope. 
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INVESTIGATION NAME~ PLASMA WAVE (.01°56 KHZ) 


TO 


NSSDC ID- 77-064A=13 INVESTIGATIVE PROGRAM 
CODE EL~4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELOS 
MAGNETOSPHERIC PHYSICS 
PLANETARY IONOSPHERES 
PERSONNEL 
PIo- Ft. SCARF TRW SYSTEMS GROUP 
Cl = D.sA. GURNETT UoOF IOWA 
BRIEF DESCRIPTION 
This investigation provided continuouse 
sheath-independent measurements ot the electron-density 


erofiles at Jupiter and Saturn. 
on locat wave-particle 
comparative studies of 
@agnetospheres. 
step-frequency 


It also gave basic information 
interaction required to carry out 
the physics of the Jupiter and Saturn 
The instrumentation consisted of a l6-channels 
reteiver and a low-frequency waveform receivers 
with associated electronics. The frequency range for this 
instrument was from 10 Hz to 56 kHz. This instrument shared 
the 10-m antennas developed for the investigation of planetary 
tadio astronomy. 
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INVESTIGATICN NAME= PLASMA WAVE (.01-56 KHZ) 


NSSDC ID- 77-O76A-13 INVESTIGATIVE PROGRAM 
CODE EL-4&,» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY IONOSPHERES 
PARTICLES AND FIELOS 
MAGNETOSPHERIC PHYSICS 
PERSONNEL 
PI - Fel. SCARF TRW SYSTEMS GROUP 
CI - DeA. GURNETT U OF TOwA 
BRIEF DESCRIPTION 
This investigation provided continuouses 
sheath~indecpendent measurements of the electron density 


profiles at Jupiter and Saturn and will for Uranus and Neptune. 
It also gave basic information on locat wave-particle 
interactions required to carry out comparative studies of the 
fhysics of the magnetospheres of these planets. The 
instrumentation consisted of a lé-channel step frequency 
receiver and a low-frequency waveform receiver with associated 
electronics. The frequency range for this instrument was from 
10 Hz to 56 kHz. This instrument shared the 10-m antennas 
developed for the planetary radio astronomy investigation. 
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INVESTIGATION NAME= PLASMA SPECTROMETERS 


NSSDC 10- 77-054A-06 INVESTIGATIVE PROGRAM 
CODE EL=-4» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
SPACE PLASMAS 
PERSONNEL 
PE - H.S. BRIDGE MASS INST OF TECH 
Cl - BELCHER MASS INST OF TECH 
tr = GOERTZ MPI-AERONOMY 
cr - LAZARUS MASS INST OF TECH 
cl - OLBERT MASS INST OF TECK 
Cl = Vem. VASYLIUNAS MPI-AERONOMY 
Cl - LF. BURLAGA NASA-GSFC 
Cl - RwEw HARTLE NASA*GSFC 
Cl = Kew. OGILVIE NASA-GSFC 
Cl - G.wL. SISCOE U OF CALIF. LA 
CI - Awd. HUNDHAUSEN NATL CTR FOR ATMOS KES 
CI = J.D. SULLIVAN MASS INST OF TECH 
C1 - J.D. SCUDDER NASA=GSFC 
BRIEF DESCRIPTION 
The plasma investigation mace use of two fFaraday-cup 
detectors» ore pointed along the earth-spacecraft line and one 
at ight angles to this Line. The earth-pointing detector 
determined the macroscopic properties of the plasma ionse 
obtaining accurate values of their velocitys density» and 
gressure, Three sequential energy scans were employed with 
(delta E/E equal to 20+ 7.26 and 1.8 %- allowing a coverage 
from subsonic to highly supersonic flow. The side~looking 


Faraocay cug measured electrons in the energy range trom 5 
1 kev. 


eV to 
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INVESTIGATION NAME= PLASMA SPECTROMETERS 


NSSDC ID= 77-Q76A-06 INVESTIGATIVE PROGRAM 


CODE EL-4/CO-CPs SCIENCE 


INVESTIGATION DISCIPLINE (S}) 
SPACE PLASMAS 
PARTICLES AND FIELDS 


PERSONNEL 


PE -~ H.S. BRIDGE MASS INST OF TECH 

CI - Ads LAZARUS MASS INST OF TECH 

chlo Ss. OLBERT MASS INST OF TECH 

Cl = Jaw. BELCHER MASS INST OF TECH 

CI = VM. VASYLIUNAS MPI-AERONOMY 

Cl - L.F. BURLAGA NASA-GSFC 

Cl = C.K. GOERTZ MPL=AERONOMY 

CI = GeL. SISCOE UoOF CALIF. LA 

Cl =~ Aad. HUNDHAUSEN NATL CTR FOR ATMOS RES 

C1 - R.E. HARTLE NASAWGSFC 

CI - Kew. OGILVIE NASA~GSFC 

Cl - J.D. SULLIVAN MASS INST OF TECH 

C1 = 3.0. SCUDDER NASA-GSFC 
BRIEF DESCRIPTION 

The plasma investigation eaace use of tno Faraday-cup 

detectorss one pointed along the earth-spacecraft Line and one 
at right angles to this line. The earth-pointing detector 
determined the macroscopic preperties of the plasma ionss 
obtaining accurate values of their velocitys densitys and 
pressure. Three sequential energy scans were employed with 
Coelta E/E equal to 29% 7.26 and 1.8 %- allowing a coverage 
from subsonic to highly superscric flow. The sice-icoking 


Faraday cup measurec electrons in the energy range from 5 eV to 
1 kev. 
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INVESTIGATION NAME- MAGNETIC FIELDS 


NSSOC ID- 72-012A-01 INVESTIGATIVE PROGRAM 
CODE Et~-4s SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELDS 
PLANETARY MAGNETIC FIELD 
MAGNE TOSPHERIC PHYSICS 
PERSONNEL 
Pl ~ Eads SMITH NASA-JPL 
Ol - 0.5. COLBURN NASA~ARC 
or - Pp. DYAL NASA-ARC 
Ol - C.P. SONETT U OF ARIZONA 
Ol - Pade COLEMANs JR. U OF CALIFs LA 
Ol- tL. DAVISs JR. CALIF INST OF TECH 
OI - DLE. JONES BRIGHAM YOUNG U 
BRIEF DESCRIPTION 
The magnetoeeter on Pioneer 1€ Calso carried on Pioneer 
11) is a triaxial helium magnetometer with seven dynamic 
rangese from plus or minus 2.5 nt to ptus or minus 10 gauss. 
The Linearity was 9.1% and the noise threshold was O.012% cms 
for O-1 Hz. The accuracy was 0.52 of tukl scale range. The 


experiment worked as planned until November 1975+ uhen the 
Spacecraft was at about 2 au. No further useful data vere 
ottained. The experimenter has used RIN coordinates in his 


data 
trom 


analysis. In this systems R Cor X) is radially outward 
the sun- YT (Cor Y¥) is parallel to the sun's equatorial 
plane ano has its direction given by the cross product of the 
sun*s spin vector into the radial direction Ci.e.s into R) ard 
N (or 2) completes the right-handed arthogonal system (positive 
northward). A detailed instrument description may be found in 
Smith et al.» IEEE Trans. On Magreticse Mag-ile p. 9625 July 
1975, Some data also include the interplanetary region. 
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INVESTIGATION NAME* MAGNETIC FIELDS 


NSSDC ID- 73-Q19A-01 INVESTIGATIVE PROGRAM 
CODE El-4s SCIENCE 
INVESTIGATION OLSCIPLINE(S) 
MAGNETOSPHERIC PHYSICS 
PLANETARY MAGNETIC FIELD 
PARTICLES AND FIELOS 
PERSONNEL 
PI - E.J. SMITH NASA-JPL 
Ol = 0.S. COLBURN WASA~ARC 
ol =P. DYAL NASA~ARC 
Ol - C.P. SONETT U OF ARIZONA 
OL - Pode COLEPANS JR. U OF CALIFs LA 
Ool- tl. OAVISs JRe CALIF INST OF TECH 
Ol = D.E. JONES BRIGHAM YOUNG U 
BRIEF DESCRIPTION 


The magnetometer on 
magnetometer 


Pioneer 11 
with seven dynamic rangeses 
nt to glus or mines 1.0E-3 TL 
noise threshold was 0.01 nt rms for O-1 Hz. The accuracy was 
0.5% of full scale range. The experimenter used RIN 
coorcinates in the data analysis. In this systems R (or x) is 
radially outward from the suns ¥ for Y) was parallel to the 
sun*s equatorial plane and had its direction given by the cross 
Product of the sun*’s spin vector into the radial direction 
Ci.ene into R&R) ara N Cor 2) ccrpletec the right-hanceo 
orthogonat system (positive northward). A detailed instrument 
description may be found in Smith et alee IEEE Trans. On 
Magneticse ve. M-lls p. 9624 July 1975. Bata include the 
interplanetary regictn. 


was a triaxial helium 
from plus of minus 2.5 
The tirearity was 0.1% ard the 
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INVESTIGATION NAME~ TRIAXIAL FLUXGATE MAGNETOMETERS 


NSSOC ID- 77-084A~05 INVESTIGATIVE PROGRA® 
CODE EL~&» SCIENCE 
INVESTIGATION DISCIPLINEC(S) 
PLANETARY, MAGNETIC FIELD 
PARTICLES AND FIELDS 
INTERPLANETARY MAGNETIC FIELDS 
FERSONNEL 
PI - NAF. NESS NASA-GSFC 
CI = M.H. ACUNA WASA-GSFC 
CI = K.W. BEKANNON NASA-GSFC 
CI = L.Fe BURLAGA NASA*GSFC 
CI - RP. LEPPING NASA-GSFC 
Cl - FM. NEUBAUER BRAUNSCHWEIG TECH U 
BRIEF DESCRIPTION 
This experiment was designed to investigate the magnetic 
fields of Jupiter and Saturns the solar-wind interaction with 
the magnetoscheres of these planets» and the interplanetary 
@agnetic field out to the solar wind boundary with the 
interstellar eagnetic field and beyond» if crossed. the 
investigation was carried out using two high-field and two 
bou-field triaxial fluxgate magnetometers. Data accuracy of 
the interplanetary fields was plus of minus 6.1 nT» and the 


range of measurements was trom 0.01 nT to 2.E-3 1. 


wtenen- VOYAGER 26 NESS------ - 


INVESTIGATION NAME~ TRIAXIAL FLUXGATE MAGNETOMETERS 


NSSOC ID- 77-076A-05 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-0P.» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY MAGNETIC FIELD 
PARTICLES AND FIELDS 
INTERPLANETARY MAGNETIC FIELOS 
PERSONNEL 
PL - NLF. NESS NASA~GSFC 
Cl - RP. LEPPING NASA*GSFC 
Cl - FM. NEUBAUER BRAUNSCHWEIG TECH U 
CI - Kew. BEHANNON NASA-GSFC 
CI - L.F.e BURLAGA NAS A*GSFC 
CI - MoH. ACUNA NASA~GSFC 
BRIEF DESCRIPTION 
This experiment was designed to investigate (1) the 
wagnetic fields of Jupiters Saturne Uranuse and Neptunes and 
42) the solar-wind interaction of the magnetospheres of these 
planets with the interplanetary magnetic field out to the 
solar-wind tecundary with the interstellar magnetic tields and 
beyonde if crossed. The investigation was carried out using 
two high-field and two low-field triaxial fluxgate 
magnetometers. Data accuracy of the interplanetary fields was 
Flus of minus Q.1 ATs and the range of measurements is from 


0.01 nt to 2.€-3 Te. 
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INVESTIGATION NAME- JOVIAN MAGNETIC FIELD 


WSSDC ID- 73-019A-14 INVESTIGATIVE PROGRAM 
CODE EL~4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
MAGNETOSPHERIC PHYSICS 
PLANETARY MAGNETIC FIELD 
PERSONNEL 
PI ~- MLH. ACUNA NASA-GSFC 
Ol ~ N.F. NESS NASA~GSFC 
BRIEF DESCRIPTION 
This instruments designed tO measure the Jovian and 


Satuenian magnetic fields consisted of a Single-range triaxial 
tluxgate magnetometer sensor and associated electronics capable 
Of measuring fields from 1.€-6 to 1.E°3 T (0.01 to 10 gauss? 


along each orthogonal axis. Use of a 1lf-bit A-to-D converter 
yielded a quantization step size of minus to plus 600 nT for 
fields less than 2.&-4 T. Instantaneous vector measurements 


were made once every three revolutions of the spacecraft (36 3) 


and transmitted to the ground with no further onboard 
processing. More instrumental details are given in Sp. Sci. 
Instrum.s we. le Pe 177+ 1978. Principal Jovian scientific 


results can be found tn J. Geophys. Resee ve Ble pp 2917+ 1976. 


PIONEER 202 SIMPSON so 2 ee nen n enn enn n nnn ewwn nn nena 
INVESTIGATION NAME= CHARGED PARTICLE COMPOSITION 


NSSDC ID- 72-012A-02 INVESTIGATIVE PROGRAM 


CODE EL~-4,- SCIENCE 


INVESTIGATION OISCIPLINE (S) 
PARTICLES AND FIELDS 
COSMIC RAYS 


PERSONNEL 


PI - J.A. SIMPSON U OF CHICAGO 
OL - Jed. O*GALLAGHER U OF MARYLAND 
OI - Ae TUZZOLING U OF CHICAGO 
BRIEF DESCRIPTION 
This experiment (carried also on Pioneer 11) measured 
charged-particle cceposition and sgectr’a using four detecter 


systems: (1) the main telescopes consisting of seven elements 
and providing energy spectra Capproximately 3 to 68 Mev for 
protons and 10 to 159 MeV/N for oxygens element resolution 
(through oxygen)» ard isotope resclution (for H and Heds (2) 
the Low-energy subsystem telescopes consisting of two elements 
and using @ very small thin first element to extend the 
high-sensitivity prcten measurements celow 1 Mev (0.3 to 9 Pew) 
in the presence of a high gamma-ray background aboard the 
Spacecratts (3) the electron-current detector (or ECG)» 
consisting of a beryllium-shield silicon detector operated in 
current wode to measure high fluxes cf electrons with energies 
above 3 MeV; and (4) the fission cell detectors recording 
fission fragments from the nucleon-inducea fission of thorium 
232 sancwiched between two large-area silicon detectors to 
messure fluxes Of protons (above 30 MeV) tn the presence ct 
high fluxes of electrons. The experiment sample time was 


synchronized with the spacecraft spins permitting sectoring of 
the readout of the main and lew-erergy telescopes into eight 
octants about the spin axis. Bata also include the 


interplanetary region. 


woceees PIONEER 12s SIMPSON 


INVESTIGATION NAME~ CHARGED PARTICLE COMPOSITION 


NSSDC ID- 73-019A-02 INVESTIGATIVE PROGRAM 
CODE El-4+ SCIENCE 
INVESTIGATION OISCEPLINE (S$) 
PARTICLES AND FIELDS 
COSMIC RAYS 
PERSONNEL 
PI = JeA. SIMPSON U OF CHICAGO 
OL - deda OGALLAGHER U OF MARYLAND 
Ol- A. TUZZOLINO U OF CHICAGO 


BRIEF DESCRIPTION 
This experigent used 
composition and energy 
particles sbove about 0.5 
consisted of tive 
Csi» and one sapphire 
anticoincidence shielc. 


the 
(and gatactic) 
The main telescope 
collinear elements (three solid states one 


two telescopes to seasure 
spectra of solar 


MeV/nucleon. 


Cerenkov) surrounded by a 
The telesccpe had a 60-degs 
acceptance cone with its axis approximately 
Spacecraft spin axise fermittirg 8-sectcred information on 
particle arrival direction. Four elements of the main 
telescope were pulse-height analyzeds and low- and high-gain 
moges could be selected by command to permit resolution of the 
elements H through Ni or of the electrons af H and He ard the 
isotopes of H and He and Light nuclei. A selection-priority 
scheme was inchuded to permit sampting of less abundant 
particle species urcer normal and sclar-ftlare corditions. The 
low-energy telescope was essentially a two-elements shielded» 
solid-state detector with a 7T0-degs full-angle acceptance cone. 
the first element was pulse-height analyzed» and data were 
recorded by secters. Data include the interplanetary region. 


plastic 
full-angle 
normal to the 
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INVESTIGATION NANE= JOVIAN CHARGED PARTICLES 


NSSOC ID- 72-O012A-11 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 
PERSONNEL 
PE = J.A. VAN ALLEN U OF 1OWA 


BRIEF DESCRIPTION 


This experiment Calso carried on Pioneer 11) used seven 
ministure Geiger tutes in three arrays to measure proton and 
electron fluxes in interplanetary space and in the vicinity of 


Jupiter. Detector groupings were as follows: (1) a 
three-element (As Br and €) differentially shielded telescopes 
with tube € shielcea omnidirectionally aro used tor background 
subtraction to provide dtrectional rates such as A-C (5-21 Mev 
electrons and 30-77.5 Mev protons) and B-C€ (0.55°2t Mev 
electrons and 6.6-77.5 MeV protons). (2) a three-element (D+ Ee 
and F) triangular arrays each elewert responding to electrers 
above 31 MeV and protons above 77.5 MeVs and (3) a thin-window 


tube (6G) with a gold-plated elbow as the aperture which 
admitted scattered electrons above 0.06 Mev while 
discriminating strongly against protons. Single element and 
coincidence rates were telemetered from the first two 
telescopes. The telemetry bit rate prevailing during the 
Jupiter encounter cermitted directicnal sarpting in intervals 
of about 14 deg of roll about the spin axis. For further 
detailss see Saker and Van Allens J. Geophys. Reses v. 8le fe 
617. 1976. 
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INVESTIGATION NAME= JOVIAN CHARGED PARTICLES 


WSSDC ID= 735-919A-21 INVESTIGATIVE PROGRAM 
CODE EL~4,» SCIENCE 
INVESTIGATION OISCIPLINE(S ) 
PARTICLES ANO FIELDS 
MAGNETOSPHERIC PHYSICS 
FERSONNEL 
PE ~ $.A. VAN ALLEN U OF ITOQWA 


BRIEF DESCRIPTION 

This experiaent used seven miniature Geiger tubes tn 
three arrays to measure proton and electron fluxes near Jupiter 
and Saturn. Detector groupings were as follows: (1) a 
three-element (As Be and C) differentially shielded telescope. 
Tube C was shielded omnidisectionaily and was used for 
background subtraction to provide rates such as A-C (5 to 21 
Me¥ electrons and 30 to 77.5 MeV protons) and 6-C (0.55 to 21 
Mev electrons and 6.6 to 77.5 MeV protons)s (2) a three-element 
triangular arrays each element responding to electrons ahove 31 
Mev and protons above 77.5 Mevs and (3) a thin-window tube (G6) 
with a gole-plated elbow as the entrance aperture to sdmit 
scattered electrons above 0.06 MeV whike discriminating 
strongly against protons. For a description of the similar 
experiment on Pioneer 104 
Res. ve. 796 pe 33956 1974, 
Sciences ve. 1884 pe. 459% 1975. 
region. 


see Van Allen et alse J. Geophys. 
are given in 
interplanetary 


Early results 
Data include the 
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INVESTIGATION NAME= JOVIAN TRAPPED RADIATION 


NSSOC 10-  72-012A4-05 INVESTIGATIVE PROGRAM 
CODE Eb-4» SCIENCE 
INVESTIGATION OISCIPLINE (S) 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 
PERSONNEL 
PIo- Rew. FILLIUS U OF CALIFs SAN DIEGO 
Ol - CE. MCILWAIN U OF CALIFs SAN DIEGO 


BRIEF DESCRIPTION 

This experiment consisted of an array of five particle 
detectors with electron thresholds in the cange .02 to 35 Mev 
and proton thresholds in the range 0.15 to 60 MeV. A Cerenkov 
counter (C) had four output channels (C15 C2 C3e¢ ang CDC) 
sensitive to electrons having energies above 6+ 9s 136 and 1 
MeVs respectively. An electron-scatter counter (E) had three 
cutput channels (El» E2» and E3) sensitive to electrons above 
16s «264 and .46 Mev. A minimum ionization counter (M) had 
three Output channetss M1 sensitive to electrons having 
energies greater than 35 MeVse M2 that measured backgrounds and 
M3 that was sensitive to protons having energies greater than 
ao Fev. The Last two sensors were scintillator detectors (SP 
and SE)» both of which had energy threshotds of 106 keV for 
electrons and 150 keV for protons. The sensitivity of the SE 
detector to protons was about a tactor of 10 lower than its 
sensitivity to electrons. Thuss the SEDC channel effectively 
measured the electron flux, which could then be subtracted from 
the SPDC channel response to obtain the proton tlux. Several 
other channels» Listed aboves required corrections to obtain 
the fluxes cf the species indicated. Three of the channels 
(COCs SPOC. and SEDC) were read out through a common 
electrometer. Due to a malfunction that occurred between launch 
and Jovian encounter, these three channels produced no usable 
encounter data. the detector channels could be programmed for 


readout in any one of tour patterns at each of the eight 
spacecraft bit rate modes. During eneounter when the 
spacecraft was operating in the highest bit rate modes the 
minimum time to sample one channel was 1.5 5 and the time to 
obtain a complete scan through ail channels was 108 s. Since 
the directional detectors pointed perpendicular to the spin 


axis and the spin rate was 5 rpms pitch-angle measurements were 


obtained. white the experiment was primarily designated tor 
encounter studies, some data were obtained at low rates in 
interplanetary space. A description of the instrumentation and 
initial results was published in J. Geophys. Resase ve T9e pe 
35895 1974. 
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INVESTIGATION NAME- JOVIAN TRAPPED RADIATION 


KSSDC 10- 73-019A-05 INVESTIGATIVE PROGRAM 


CODE EL-4s SCIENCE 


INVESTIGATION DISCIPLINE (S} 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 
PLANETOLOGY 


PERSONNEL 
PI - RaW. 
O1 - C.E. 


FILLILS 
MCILWAIN 


u OF CALIFs SAN OLEGO 
U OF CALIF» SAN DIEGO 


BRIEF DESCRIPTION 

This experiment consisted cf an array of five particle 
detectors with electron thresholds in the range .01 to 35 MeW 
and proton thresholds in the range 0.15 to 80 MeV. A Cerenkov 
counter (C) hao tour output charrels (C1, C2e C36 ang Coc) 
sensitive to electrons having energies above Ss 8% 12+ and 1 
MeVe respectively. An electron seatter counter (E) had three 
output channels (Els E2e and E3) sensitive to electrons above 
o16s 6266 and .46 MeV. A minimum ionization ccunter (M) hac 
three output channels: Mls» sensitive to electrons having 
energies greater than 35 MeVs M25 measuring backgrounds and M3 
sensitive to proters having energies greater than 80 MeV. The 
last two sensors were scintillator deteetors (SP and SE)» beth 
of which had energy thresholds of 10 keV for electrons and 150 
kev for protons. The sensitivity of the SE detector to protons 


was about a factcr of 10 lower than its sensitivity to 
electrons. Thuss the SEOC channel effectively measured the 
electron flux. which coutd then be subtracted from the SPDC 
thannel response to obtain the proton flux. Several other 


channels listed abcve required correcticns to obtain the fluxes 
of the species indicated. The detector channels could be 
programmed for readout in any one of four patterns at each of 
the eight spacecraft bit-rate modes. During encounter when the 
Spacecraft was cperating ir the tighest bit-rate modes the 
minimum time to sample one channel was 1.5 s and the time to 
obtain a complete scan through all channels was 108 s. Since 
the directional aetectors pointed perpendicularly to the spin 
axis and the spin cate was 5 rpms pitch-angle measurements were 
obtained. Although this experiment was primarily designed for 
encounter studies» some data were obtained at low rates in 
interclanetary space. A description cf the instrumentaticn ard 


initial Pioneer 10 resuits was published in J. Geophys. Resee 
We T9ep. 35894 1974. 
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INVESTIGATION NAME= COSMIC@RAY SPECTRA 


NSSOC ID= 72-012A-12 INVESTIGATIVE PROGRAM 
CODE EL=4/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
COSMIC RAYS 
PERSONNEL 
Pl = —F.B. MCDONALD NASA~GSFC 
Ol - K.G. MCCRACKEN CSIRO 
Ol - WeR. WEBBER U OF NEW HAMPSHIRE 
Ol - £.C. ROELOF APPLIED PHYSICS LAB 
Ol ~ SoH. TRAINOR NASA=GSFC 
Ol - B.dJ. TEEGARDEN NASA~GSFC 
BRIEF DESCRIPTION 
This experiment consisted of three multi-element. 


solid-state telesccpess all looking normal to the spacecraft 
spin axis. It was also carried on Pioneer 11. The high-energy 
telescope (HET) cersisted cf tive callinear sensorss aro 
measured stopping particles (2 = 1 to 8) in the energy range 20 


to 50 Mev/nucleon and penetrating particles in the range 50 to 


eCG MeV/nucleon. Charge resolution for penetrating particles 
was possible up to 200 MeV/nucleon. The first low-energy 
tetescope ({LET-1) had four elements and measured stopping (2 = 
1 to 8) particles in the energy range 3 to 32 MeVénucleon. The 
second low-energy telescope (LET-11) had three elements ard 
measured stopping electrons between 5Q and 1000 keV and 
stopping protons between 50 keV and 20 Mev. for each 


telescopes count rates were obtained for each of several sensor 
coincidence-anticcircidence ecdes. Scme of the rates from each 


telescope were sectored into eight octants in the spacecraft 
spin plane. In additions three-sensor pulse-height analysiss 
with priority Schemes favoring the analysis of heavier 


particles,» was associated with each telescope. 
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INVESTIGATION NAME= COSMIC-RAY SPECTRA 


NSSDC ID- 73-019A-12 INVESTIGATIVE PROGRAM 
CODE EL-4/€0-0P» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
COSMIC RAYS 
PERSONNEL 
PI = FLB, MCOCNALD NASA-GSFC 
Ol - K.G. MCCRACKEN CSIRO 
OL - W.R. WEBBER U OF NEW HAMPSHIRE 
Ol - EC. ROELOF APPLIED PHYSICS LAB 
OI - BaJe TEEGAROEN WASA-GSFC 
O1 - J.H. TRAINOR NASA-GSFC 
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BRIEF DESCRIPTION 

This experiment consisted of three S-element telescopess 
alt Looking normal to the spacecraft spin axis. A 
bidirectional telescope measured 20- to 800-Mev/nucteon 
Particles with 5 to 102 energy resolution. Another telescope 
measured 3~> to 22-MeV/nucleon partictes with 5% resolution. 
These two telescopes measured particles with 2 values betueen 1 
and 8. The third telescope sured SO-keV to 1l-MeV electrons 
and SO-ke¥ to 20-MeV protons with 20% regotution. Data include 
the interplanetary region. 
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INVESTIGATION NAME- HIGH= AND MODERATELY LOW-ENERGY 
COSMIC-RAY TELESCOPE 


NSSDC ID- 77-084A+08 INVESTIGATIVE PROGRAM 
CODE EL~4%s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
COSMIC RATS 
MAGNETOSPHERIC PHYSICS 
FERSONNEL 
PL + R.E. VOGT CALIF INST OF TECH 
CI - $.R. JOKIPIIY UOF ARIZONA 
Cl - E.C. STONE CALIF INST OF TECH 
CI = F.B. MCDONALD NASA-GSFC 
C1 ~ J.H. TRAINOR NASA-GSFC 
CI = WLR. WEBBER U OF NEW HAMPSHIRE 
CI - Aww. SCHARDT NASA~GSFC 
BRIEF DESCREPTION 
This investigation studied the origin and scceleration 
processes life historys and dynamic contribution of interstetlar 


cosmic 
sources, the 
mediums and 
environment. 


fayse the nucleosynthesis of 
behavior .of cosmic rays in the interplanetary 

the trapped planetary energet iccparticle 

The instrumentation included a High-Energy 
Telescope System (HETS) and a Louw-Energy Telescope Systen 
(LETS). The HETS covered an energy range between 6 and 500 
Fev/nucleon for nuclei ranging in atomic numbers from it through 
30. In addition, electrons tn the energy range between 3 and 
100 MeV/nucleon were measured by this telescope and an electron 


elements in cosmic-ray 


telescope (TET)... The LETS measured the energy and determined 
the identity of nuctei for energies between 30. The 
instruments also measured the anisotropies of electrons and 


nuclei. In 
and 


additions electrons in the energy range between 3 
100 Pev/nucteon were measured by an electron telescope. 
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INVESTIGATION NAME~ HIGH=* AND MODERATELY LOW-ENERGY 
COSMIC-RAY TELESCOPE 


NSSDC ID- 77-076A-08 INVESTIGATIVE PROGRAR 
CODE Et-4- SCIENCE 
INVESTIGATION DISCIPLINE (S$) 
COSMIC RAYS 
MAGNETOSPHERIC PHYSICS 
PERSONNEL 
Pl - R.E. VOGT CALIF INST OF TECH 
CI + JR. SOKIPIL U OF ARIZONA 
Cl = E.C. STONE CALIF INST OF TECH 
CI - F.B. MCDONALD NASA~GSFC 
CI = JeK. TRAINOR NASA-GSFC 
CI - W.R. WEBBER U OF NEW HAMPSHIRE 
Cl - AwW. SCHAROT NASA-GSFC 
BRIEF DESCRIPTION 
This investigation studied the origin and acceleration 
processs life historys and dynamic contribution of interstellar 
cosmic rays, the mucleosynthesis of elements in cosmic-ray 
sources, the behavior of cosmic rays in the interplanetary 
mediums and the trapped planetary energetic particle 
environment. The instrumentation included a High-Energy 
Telescope System (HETS) and a Low-Energy Telescope System 
(LETS). The HETS covered an energy range between 6 and 506 


Mev/nucleon for nuclei ranging in atowic numbers from 1 through 
3G. In additions electrons in the energy range between 3 and 
100 MeV were measured by this telescope and an electron 
telescope (TET). The LETS measured the energy and determined 
the identity of nuclei for energies between .15 and 30 
MeVénucleon and atomic numbers frow it to 30. The instruments 
also measured the anisotropies of electrons and nuclei. In 
addition, electrons in the energy range between 3 and 100 Mev 
were measured by an electron telescope. 


ULTRAVIOLET 


oae-e-- PIONEER 20+ JUDGE --------------------- eren----------- -- 


INVESTIGATION NAME- ULTRAVIOLET PHOTOMETRY 


NSSDC 1D- 72*012A~06 INVESTIGATIVE PROGRAM 
CODE ElL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
ASTROACHY 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI - DL. JUOGE U OF SOUTHERN CALIF 
OL = Raw. CARLSCN NASAW~JPL 


BRIEF DESCRIPTION 

This experiment (on both Pioneers 10 and 11) consisted of 
a brcadband photoreter sensitive between 200 and 800 A. Ourirg 
the cruise phase of the missions this experiment was used to 
search for the supersonic-to-subsonic transition region in the 
solace wind. Suring the Jovian encounters this experiment was 
used to look for evidence of ar aurcral aval on the Jovian 
daysides to find the ratio of hydrogen to helium in the Jovian 
atmospheres and to find the temperature of the outer portion of 
the Jovian atmosphere. Evidence of helium was found in the 
interplanetary region indicating irteractions between chargec 
partictes and neutral hydrogen. 
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INVESTIGATION NAME= ULTRAVIOLET PHOTOMETRY 


NSSDC ID= 735-O19A-06 INVESTIGATIVE PROGRAM 
CODE EL-4, SCIENCE 
INVESTIGATION DISCIPLINE (S) 
ASTROKCMY 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PARTICLES AND FIELDS 
PERSONNEL 
PI ~- 0.L. JUDGE U OF SOUTHERN CALIF 
Ol - Rew. CARLSCN NASA@JPL 


BRIEF DESCRIPTION 

This experiment consisted of a 
sensitive betweer 200 and 800 A. 
the mission» this experiment was used to search fer the 
Supersonic-to-subsortc transition region in the solar wind. 
Curing the Jovian encounters this experiment was used to look 
for evidence of an atroral oval on tte Jovian daysides tc fino 
the ratio of hydrogen to helium in the Jovian atmospheres and 
to find the temperature of the outer portion of the Jovian 
atmosphere. Evidence of helium was found in the interplanetary 
regions indicating interactions teteeen cherged particles ara 
neutral hydrogen. 


broadband photoseters 
During the cruise phase of 


VOYAGER 1+ BROADFOOT-------~~~---- were te ene n nn nnn ene - 


INVESTIGATION NAME= ULTRAVIOLET SPECTROSCOPY 


NSSDC ID- 77-084A-04 INVESTIGATIVE PROGRAM 
CODE ElL~4, SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI - Awl. BROADFOOT U OF SOUTHERN CALIF 
Cl - Hew. MOOS JOHNS HOPKINS U 
Cl - M.J.S.BELTON KITT PEAK NATL OBS 
C1 - D.F. STROSEL US NAVAL RESEARCH LAB 
Cl = TAM. DONAHUE U OF MICHIGAN 
Cl - @.8. MCELROY HARVARD U 
C1 = J.C. MCCONNELL YORK U 
CkE = RM. GOODY HARVARD U 
Cl - Aw DALGARNO SAO 
CI - 3.E. SLAMONT CNRS<SA 
CI - J.-L. BERTAUX CNRS-SA 
CI = S.K. ATREYA U OF MICHIGAN 
tl SANDEL U OF SOUTHERN CALIF 
Cl - SHEMANSKY U OF SOUTHERN CALIF 
BRIEF DESCRIPTION 
The UV spectrometer was desigred to measure atmospheric 
propertiess and tc measure cadiaticn in the wavelength range 
from 0.04 to O.1€ micrometers (406 to 1600 A). Two modes of 


instrument operation were planneds airglow and occultation. In 
the airglow mode the atmospheric radiation was measured. This 
radiatton is preacrirantly resonance-scattered solar radiaticns 
where the scattering is by molecular or atomic atmospheric 
constituents such as hydrogen (1216 A) of helium (584 A). In 
the occultaticn wcdes sunlight was reflected into the 
spectrometers and the solar spectrum was reccrded. As the 
atmosphere moved between the spacecraft and the suns the 
absorption characteristics of the atmosphere were obtained over 
the measured wavelength region. The absorptior spectrum was 
used to identify the absorber as well as to measure its 
abundance in the line of sight to the sun. In addition, the 
atmospheric thermal structure could be inferred. 
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INVESTIGATION NAME> ULTRAVIOLET SPECTROSCOPY 


NSSDC FD~ 77-076A-04 INVESTIGATIVE PROGRAM 
CODE EL=4/CO-OP, SCIENCE 
INVESTIGATION DISCIPLINE (S$) 
PLANETARY ATMOSPHERES 
PERSONNEL 
PIL = AJL. GROADFOOT U OF SOUTHERN CALIF 
CIs Ae DALGARNO SAO 
CIlo- J.C. MCCONNELL YORK U 
Cr ~ R.M. GOODY HARVARD U 
CI = T.M. DONAHUE U OF MICHIGAN 
Cl - M.Be. MCELROY HARVARD U 
CI = BoJeS.BELTON KITT PEAK NATL OBS 
C1 - DJF. STROBEL US NAVAL RESEARCH LAB 
CI - Hew. MOOS JOHNS HOPKINS U 
Cl - 3.6. SLAMONT CNRS SA 
C1 = Jal. BERTAUX CNRS=SA 
Clo = S.Ka.  ATREYVA U OF MICHIGAN 
Cl - BR. SANDEL U OF SGUTHERN CALIF 
Cl - OE. SHEMANSKY U OF SOUTHERN CALIF 
BRIEF DESCRIPTION 
The UV spectrometer was designed tO measure atmospheric 
properties and measured radiation in the wavelength range 0.04 
to 0.16 micrometer (400 to 1600 A). Two modes of instrument 
operation were planned: airglow and occultation. In the 
airglow mode, the atmospheric radiation was measured. This 
radiation is predominantly resonance-scattered solar radiations 
where the scattering is by the motecular or atomic atmospheric 


constituentss such as hydrogen (1216 A) or helium (584 Ad. In 
the occultation modes sunlight was reflected into the 
spectrometers and the solar spectrum was recorded. As the 
atmosphere moved between the spacecraft and the suns the 


absorption characteristics of the atwrosphere were obtained over 
the measured wavelength regton. The absorption spectrum was 
used to idertify the absorber as well as to measure its 
abundance in the line of sight to the sun. In additions the 
atmosphere'’s thermal structure could be interrea. 


INFRARED 


wecteres VOYAGER Le HANEL ono enn nn nn nnn neem Salata aaa tatatetetatatate - 


INVESTIGATION NAME~ INFRARED SPECTROSCOPY AND RADIOMETRY 


NSSDC ID- 77-084A-03 INVESTIGATIVE PROGRAM 
CODE EL-4» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 

FERSONNEL 

PE = ReAw HWANEL NASA=G6SEC 

CI - V.G. KUNDE NASA-GSFC 

Cr = DP. CRUIKSHANK U OF HAWAIT 

CI - weC. MAGUIRE NASA=GSFC 

C1 - 53.C. PEARL NASA-GSFC 

CI = J.A. PIRRAGLIA NASA~GSFC 

Cl - RE. SAMUELSON NASA*GSFC 

Cl = Pade GIERASCH CORNELL U 

CI = €.A. PONNAMPERUMA U OF MARYLAND 

cr - De GAUTIER PARIS GCBSERVATORY 

Cl = F.Me. FLASAR NASA-GSFC 

cr - S. KUMAR U OF SOUTHERN CALIF 

CI - Bode CONRATH NASA-GSFC 
BRIEF DESCRIFTION 

This investigation was carried out using an infrared 


radiometer anc an interferometer-spectrometer similar in design 
to the Mariner 9 IRIS, combined into a single instrument. The 
investigation studied both global and locat energy balances 


using infrared spectral measurements in conjunction with 
broad-band measurements of reflected solar energy. Atmospheric 
composition was also investigated. including determination of 
the H2/He ratios and the abundance of CH2 and NH3. Vertical 
temperature profiles were Obtained on the planets and 
satellites with atmospheres. Studies of the composition, 
thermal properties» and size of particles in Saturn's rings 


were conducted. The interferometer had a spectral range of 200 
to 4000 1l/cms while the radiometer range covered $000 to 334000 
lfecm. The instrument used 2 single primary mirror 51 cm in 
diameter with a field of view of 0.25 deg. 


weesees VOYAGER 22 HANEL= 
INVESTIGATION NAME* INFRAREO SPECTROSCOPY AND RADIOMETRY 


NSSDC ID- 77-076A-03 INVESTIGATIVE PROGRAM 


CODE EL-4s SCIENCE 


INVESTIGATION DISCIPLINE (S) 
PLANETARY ATMOSPHERES 


PERSONNEL 


PI = R.A. HANEL NASA-GSFC 

Cl = C.A. PONNABPERUMA U OF MARYLAND 

CI - Pat. GIERASCH CORNELL U 

Cl = JeAw PIRRAGLIA NASA~GSFE 

CI - RoE. SAMUELSON NASA-GSFC 

C1 = WiC. MAGUIRE WKASA~GSFC 

CI - J.C. PEARL NASA~GSFC 

CI - V.G. KUNDE NASA-GSFC 

C1 - OP. CRUIK SHANK U OF HAWAIT 

CI - Bade CONRATH NASA-GSFC 

cI - ob. GAUTIER PARIS OBSERVATORY 
C1 - FM. FLASAR NASA-GSFC 

Cl - S. KUMAR U OF SOUTHERN CALIF 


BRIEF DESCRIPTION 

This investigation was carried out using an infrared 
radiometer and an interferometer spectrometer similar in design 
to the Mariner 9 IRIS» combined into a single instrument. The 
investigation studied both global and tocal energy balances 
using intrared spectral measurererts in conjunction with 
broad-band measurements of reflected solar energy. Atmospheric 
composition was also investigateds including determination of 
the H2/He ratio and the abundance of CH2 and NHS. Vertical 
temperature profiles vere cbtaired on the planets and 
satellites with atmospheres. Studies of the compositions 
thermal properties» and size of garticles in Saturn's rings 
were conducted. The interfercmeter ted a spectral range of 200 
to 4000 l/cms while the radiometer range covered 5000 to 33-0090 
1/em, The instrument used a single primary mirror 51 cm in 
diameter with a field of view of 0.25 deg. 


RADIO SCIENCE AND CELESTIAL MECHANICS 


PIONEER 10s ANDERSON*<-= 


INVESTIGATION NAME~ CELESTIAL MECHANICS 


NSSDC I1D= 72~012A-09 INVESTIGATIVE PROGRAM 
CODE EL-4- SCIENCE 


INVESTIGATION DISCIPLINE(S) 
ASTRONOMY 
PLANETCLOGY 
CELESTIAL MECHANICS 


PERSONNEL 
PIL - J.D. ANDERSON NASA=JPL 
OL ~ Ged. NULL NASA-3PL 


BRIEF DESCRIPTION 

In this investigations carried on both Pioneers 10 and 
lls two-way Doppler tracking of the spacecraft was used to make 
more precise determinations of planetary masses» the 
heliocentric orbit cf Jupiters and the gravitaticnal fields of 
the suns Jupiters and the Galilean satellites. 


ccceee- PIONEER 21s ANDERSON W-nn= worn enn n enn nn en nen enn enn see 
INVESTIGATION NAME= CELESTIAL MECHANICS 


NSSDC ID- 73-019A-09 INVESTIGATIVE PROGRAM 
CODE ElL~4, SCIENCE 


INVESTIGATION DISCIPLINE(S) 


PLANETOLOGY 
ASTRONOMY 
CELESTIAL MECHANICS 
PERSONNEL 
PI - J.D. ANDERSON NASA~JPL 
Ol - Gow. NULL NASA-JSPL 


BRIEF DESCRIPTION 

In this tnvestigations two-wsy Doppler tracking of the 
Spacecraft was usec to make more precise determinations of 
planetary assess the heliccentric crbits of Jupiter and 
Saturns and the gravitational fields of the Sune Jupitere 
Saturns and the Galilean and Saturnian satellites. 


cocn--- VOYAGER 1+ TYLER--~----- were e-n en n-- 
INVESTIGATION NAME- RADIO SCIENCE TEAM 


NSSDC ID- 77-084A-02 INVESTIGATIVE PROGRAM 
CODE EL~4s SCIENCE 


INVESTIGATION DISCIPLINE (S) 
ATMOSPHERIC PHYSICS 
CELESTIAL MECHANICS 


IONOSFRERES AND RADIO PHYSICS 
PERSONNEL 

Th - Gebe TYLER STANFORD U 

TH = VAR. ESHLEPAN STANFORD U 

TM - 2.0. ANDERSON NASA=JPL 

TH - T.A, CROFT SRI INTERNATIONAL 
TH - GoF.e LINOAL NASA~JPL 

™™ - GoS. LEVY NASAW~JPL 

Tm - G.E. WOOD NASA~JPL 
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BRIEF DESCRIPTION 

The Radio Science Team used the telecommunications systea 
of the Voyager spacecraft to perform its studies. The systea 
was a coherent S= and X-band downlink and S-band uplink. The 
sctence objectives of the radio science investigation were (1) 
to determine the physical properties of planetary and satellite 
fonospheres and atmospheres by examining the propagation 
effects on #8 dusl-frequency radio signal during jiamersion and 
esersion of spacecraft occultation by the subject bodys (2) to 
determine planetary and satetlite sas#es> gravity fields» and 
densities by precise tracking of a cual-frequency radio signal 
from the spacecraft during the encounter periods and (3) to 
determine the amount and size distribution of material in 
Saturn's ¢ings and the ring dimensions by exasining the 
propagation effects on a dual-frequency radio signal that 
passed through each ring in successions and through the gap 
between the C ring and Saturn's surface. 


ee VOYAGER 26 TYLER enn n nnn nnn nn nn nnn cence ween ene w ew ee 
INVESTIGATION NAME= RADIO SCIENCE TEAR 


WSSOC 10- 7F7-076A-02 INVESTIGATIVE PROGRAM 
CODE El-4s» SCIENCE 


INVESTIGATION DISCIPLINE{S) 
ATMOSPHERIC PHYSICS 
CELESTIAL MECHANICS 
TONOSPHERES AND RADIO PRYSICS 


FERSONNEL 

TL - Gol. TYLER STANFORD U 

Te - GoFe LINDAL WASA~JPL 

TA - GS. LEVY NASAJPL 

TH = T.AL CROFT SRI INTERNATIONAL 
TM = V.R. ESHLEMAN STANFORD U 

TRH = J.D. ANDERSON NASAWJPL 

TM - G.E. WOOD NASASIPL 


BRIEF DESCRIFTION 

The Radio Sctence Team used the telecommunications 
systeeas of the Voyager spacecraft to pertorm their studies. 
The system was a coherent S= and X-band downtink and S-band 
uplink. The science objectives of the radio science 
investigation were (1) to determine the physical properties of 
planetary and satellite jonospheres and atmospheres by 
examining the propagation effects on a dual-frequency radio 
signal during imaersion of spacecraft occultation by the 
subject bodys (2) to determine planetary and sateliite massess 
gravity fields and densities by precise tracking of a 
dual-frequency radio signal from the spacecraft curing the 
encounter periods and (3) to determine the amount and size 
distributions of material in the rings of Saturn and the ring 
dimensions by examining the propagation effects ona 
dual-frequency racio signal that passes through each ring in 
succession and through the gap between the C ring and the 
Surface of Saturn, 


eo PIONEER 104 KLIORE~— 


INVESTIGATION NAME~ S~BAND OCCULTATION 


NSSDC 1D= 72-012A-10 INVESTIGATIVE PROGRAM 
CODE EL-4, SCIENCE 


INVESTIGATION DISCIPLINE (S) 
IONOSPHERES AND RADIO PHYSICS 
PLANETARY. ATMOSPHERES 


PERSONNEL 
PI = Awdo KLIORE NASAWJPL 
ol - G. FJELOBOCNLA) NASA~JPL 
Ol - Dwke CAIN NASAW-SPL 
Ol - B.L. SEIDEL WASA+JPL 
OL - S.1. RASOOLERLAD IBM-PARIS 


BRIEF DESCRIPTION 

This experiaents carried on both Pioneers 10 and 11, 
utilized the S-band (2292 MHze 8 WwW) spacecraft radio 
transmitter signal characteristics to obtain information about 
the ionospheres and steospheres of Jupiter and its satellite 
To. Enteance into and exit from Jupiter and Io occultation 
erovided changes in the signal characteristics from which 
atmospheric temperatures pressures and electron density 
profiles could be calculated. Temperature and pressure 
profiles were timited to levels above the pressure of one earth 
atmosphere. Signal occultation also provided a determination of 
the planetary diameter. 


eweenee PIONEER Ale KLIOR Em -eem enw nn nnn nnn erence rec cenccrecee 
INVESTIGATION NAME S~BAND OCCULTATION 


WSSDC I0- 73-019A-10 INVESTIGATIVE PROGRAM 
CODE El-es SCIENCE 


INVESTIGATION DISCIPLINE (S) 
IONOSPHERES AND RADIO PHYSICS 
PLANETARY ATMOSPHERES 


PERSONNEL 


PL - Ade KLIORE NASA-JPL 
ol - G. FJELDBOCNLAD NASASJPL 
Or ~ O.t. CAIN NASA-JPL 
Or = B.L. SEIDEL NASA~JPL 
Ol = S.1. RASOOL I1BM~PARIS 
BRIEF DESCRIPTION 
This experiwert utilized the S-band (2292-MHz- 8-b) 
spacecraft radio transmitter signal characteristics to obtain 


information about the jonospheres and atmospheres of Jupiter 
and its satellite Ios and Saturn. Erteance into and exit from 
Jupiter and Io occultation provided changes in the signal 
characteristics from which atmospheric temperatures pressures 
and electron density profiles could be calculated. Temperature 
and pressure prctites were Liwited tc levels above the pressure 
of one earth atmosphere. Signal occultation also provided a 
determination of the planetary diameter. 


ween eee VOYAGER Le WARWIC Keene nnn nn nn tenn nn www nn nnn news en ene 


INVESTIGATION NAME= PLANETARY RADIO ASTRONOMY 


NSSOC ID- 77-084A-10 INVESTIGATIVE PROGRAM 
CODE EL~4/CO-OP, SCIENCE 
INVESTIGATION DISCIPLINE (S) 
MAGNETOSPHERIC PHYSICS 
SPACE FLASMAS 
PERSONNEL 
PI = dew. WARWICK RADIOPHYSICS, INC 
CE = JK. ALEXANDER, JR. WAS A~GSFC 
Cl - T.D. CARR U OF FLORIDA 
Cl - F.T. HADDOCK U OF MICHIGAN 
Cl - DeHe STAELIN MASS INST OF TECH 
Cl. A. BOISCHOT PARIS OBSERVATORY 
Cl = C.C. HARVEY PARIS OBSERVATORY 
cl - ¥. LEBLANC PARIS OBSERVATORY 
CI + WeE. GBROWNs JR. NASAWSPL 
cl - S. GULKIS NASA~SPL 
cI - RL PHILLIPS NASA~JPL 
Cl - J.B. PEARCE RADIOPHYSICSs INC 
Cr = AJC. RIDDLE U OF COLCRADO 
Cl - R.G. PELTZER MARTIN-MARIETTA AEROSP 
CI - MeL. KAISER NASA~GSFC 
BRIEF DESCRIPTION 
This experiment consisted ct a sweep-frequency radio 
receiver operating in both polarization states» between 20 kHz 
and 49.5 MHz. The signal was received by a pair of orthogonal 
1G-m monopole arterras. Study cf the radio-emissian signals 
from Jupiter and Saturn over this range of frequencies yielded 


data concerning the physics of magnetcspheric plasma resonances 
and nonthermal radio emissions from these planetary regions. 
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INVESTIGATION NAME> PLANETARY RADIO ASTRONOMY 


NSSOC ID- 7?-076A~-10 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
MAGNETCSPHERIC PHYSICS 
SPACE PLASMAS 
PERSONNEL 
PI = Jaw. WARWICK RADIOPHYSICS» INC 
CI ~ W.E. BROUNs JR, NASAWJPL 
cr - S$. GULKIS NASAWJPL 
CIE - CoCo HARVEY PARIS OBSERVATORY 
ci - Y. LEBLANC PARIS OBSERVATORY 
CI - D.H. STAELIN MASS INST OF TECH 
cI - A. BOISCHOT PARIS OBSERVATORY 
C1 - T.0. CARR U OF FLORIDA 
C1 - F.T. HADDOCK U OF MICHIGAN 
Cl - $.K. ALEKANDERs JR. NASA-GSFC 
cI - Rk. PHILLIPS NASA@JPL 
Cl - R.G. PELTZER MARTIN@MARIETTA AEROSP 
Cl - 4.8. PEARCE RADIOPHYSICS» INC 
CI - AC. RIDDLE U OF COLCRADO 
CI - ML. KAISER NASA-GSFC 
BRIEF DESCRIPTION 
This experigent consisted ct a sweep-frequency racio 
receiver operating in both polarization statess between 20 kHz 
and 40.5 MHz. The signal was received by a pair of orthogonal 
10-m monopole antennas. The phystes of magnetospheric plasma 
resonances and nerthermal radio ewissicns from these planetary 
regions was studied by investigation of the radio emission 


signals from Jupiter and Saturn over this range of frequencies, 
and will do likewise at Uranus and Neptune. 


ATMOSPHERE 
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w~ PICNEER 10+ GEHRELS 


INVESTIGATION NAME* IMAGING PHOTOPOLARIMETER (IPP) 
NSSDC ID- 72-912A-07 


SEE THIS EXPERIMENT UNDER IMAGING 


PIONEER 11+ GEHRELS------------ perenne nnn en nnn n nee e ene 


INVESTIGATICN NAME~ IMAGING PHOTOPOLARIMETER (IPP) 


NSSOC 10- 73-019A-07 


SEE THIS EXPERIMENT UNDER IMAGING 
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INVESTIGATION NAME~ MULTIFILTER PHOTOPOLARIMETERS 


2200-7300 A 
NSSDC ID~ 77°076A-11 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE (S) 
INTERPLANETARY DUST 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI - Aske LANE NASA-JPL 
CI - K.0. PANG NASAWJPL 
CI - JE. HANSEN NASA-GISS 
CI + D.L. COFFEEN NASA-GISS 
Cr - Law. ESPOSITO Uo OF COLORADO 
Cl - M. SATOCNLA)D NASA-GISS 
C1 ReA. WEST U OF COLORADCG 
Cl - Cow. = HORD U OF COLORADO 
BRIEF DESCRIFTION 
This experiment consisted of an B8-in. (20-cm) f/1.1 
telescope that sent radiation through a polarizer and a filter 
tor one of eight bands in the 2200- to 7300-A spectral regions 


then on to a photomultipler tube. 
intensity datas 
of Jupiter, 
along with 


By study of these emission 
information on surface texture and composition 

Saturns Uranuse and Neptune could be obtaineds 
information of size distribution and composition of 
Saturn's and Uranus’ rings and information on atmospheric 
scattering properties and density tor all planets. Molecular 
scale heights for these planets could also be determined from 
these data. 


FOLARIZATION 
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INVESTIGATION NAME~ IMAGING PHOTOPOLARIMETER (IPP) 
NSSDC ID- 72-012A-07 


SEE THIS EXPERIMENT UNDER IMAGING 


w- PIONEER ile GEHRELS— 


INVESTIGATION NAME= IMAGING PHOTOPOLARIMETER 


(IPP) 


NSSDC 1D- 73-019A-07 


SEE THIS EXPERIMENT UNDER IMAGING 
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INVESTIGATION NAME~ MULTIFILTER PHOTOPOLARIMETER, 
2200-7300 A 
NSSDC ID= 77-076A-21 


SEE THIS EXPERIMENT UNDER ATMOSPHERE 


Saturn 


SATURN 


Plate 5. This is a collection of press release photographs from Voyagers 1 
and 2 missions. (A) P23400 is a Voyager 1 montage of Saturn and some of its 
23 known moons. (B) P23068 is a Voyager 2 photo showing that the rings are 
composed of myriads of ringlets (over a thousand in number, of which about 

100 can be detected in this photo,) making it look like a playing record. 

(C) P23925 is a Voyager 2 photo of part of Saturn's rings showing many ring- 
lets and the radial bands on the B-ring, discovered on Voyager 1. (D) P23099 
is a Voyager 1 photo of the F-ring appearing to consist of twisted or braided 
rings discovered on this mission. Voyager 2 photos showed a single ring 
composed of at least 9 ringlets, (but not braided or twisted). (E) P23113 is a 
Voyager 1 photo of Dione (1120 km diameter) showing a highly cratered surface. 
(F) P23094 is a Voyager 2 photo of Dione showing an entirely different surface 
for its other hemisphere from that in (E). Here it is less cratered and 
splashed with light ray-like material with little relief. (G) P23956 is a 
Voyager 2 photo of Enceladus (500 km diameter) showing an area of smooth, 
craterless terrain with ridges bordering it, indicating surface movement in 
the past to present. (H) P23200 is a Voyager 2 photo of Mimas (390 km 
diameter) with an enormous deep crater with a high central peak, making its 
resemblance to the Death Star in Star Wars remarkable. (I) P23915 is a 
Voyager 2 photo of part of the atmospheric surface of Saturn showing bands, 
belts and vortices. These features are somewhat similar to Jupiter's though 
smaller in size and appearing more subdued because of a high-altitude haze on 
Saturn not present on Jupiter. 
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INTRODUCTION 


The planet farthest from the sun that has been visited and measured by 
planetary missions is Saturn. It has been visited by three U.S. spacecraft: 
Pioneer 11 and Voyagers 1 and 2. Voyager 2 is now on its way to Uranus and is 
expected to arrive at Uranus in January 1986. Although all investigations on 
these missions that flew by Jupiter obtained data also on Saturn, these data 
are still being reduced and analyzed and these data are anticipated for 
deposit in NSSDC. There are nine investigations for which NSSDC has data 
archived and these data cover the five categories: (1) Imaging, (2) Particles 
and Fields, (3) Radio Science and Celestial Mechanics, (4) Atmosphere, and (5) 
Polarization. Again, as in the case of Jupiter, data for the Atmosphere and 
Polarization categories come from the photopolarimeter investigation and are 
described under Imaging. Tables 1 and 2 and Appendix A give more detail on 
these investigations. 
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SPACECRAFT 


adedsanetaranensane aateaee 


teeee PIONEER ll tenensnenease 


SPACECRAFT COMMON NAME~ PIONEER 11 
ALTERNATE NAMES= PICNEER-Gs PL-733C 
6421 


NSSDC ID> T3-O19A 
LAUNCH DATE= 04/06/73 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= ATLAS 


WEIGHT- 231. K6 


SPONSORING COUNTRY /AGENCY 
UNITED STATES NASA*OSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE= SATURN FLYBY 


PERSONNEL 
PM = C.F. HALL CNLAD NASAARC 
PS - P. DYAL NASAARC 


BRIEF DESCRIPTION 

This was the second eissicr tc investigate Jupiter and 
the outer solar system. Pioneer tis Like Pioneer 10+ used 
Jupiter's gravitational tield te alter its trajectory 
radically. It passed close to Saturn and then it followed an 
escape trajectcry from the solar system ~ The spacecraft was 
2.9 m (9.5 ft) long and contained a 2.74-m (9-ft) diameter 
high-gain antenna of aluminum honeyco#rb sandwich material whose 
feed was topped with «s medium-gain antenna. A low-gains 
omnidirectional antenna was mounted below the high-gain dish. 
It contained two nuctear electric-power generatorss which 
generated 144 wat Jupiters but decreased to 100 W at Saturn. 
There were three reference sensors: a star (Carcpus) sensors 
and two sun sensors. Attitude position could be calculated 
from the reference direction to the earth and the suns with the 
known direction to Canopus as backup. Pioneer 11°s star sensor 
gain and threshold settings were eccifieds based on experience 
gained from the settings used on Pioneer 10. Three pairs of 
rocket thrusters grovided spin-axis control (at 4.8 rom) and 
change of the spacecraft velocity. The thrusters could be 
either tired steadily or pulsed» by command. Communications 
were maintained via the omnidirectional and medium-gain 
antennass which operated togethers connected to one receivers 
while the high-gair antenna was ccnnected to the other 
receiver. The receivers could be interchanged by command. Two 
tadio teansmitterss coupled to two traveling wave tube 
amplifiers, produced 8 w power each in S-band. Communication 
uclink Cearth te spacecraft) cperated at 2110 MHz» and downlink 
(spacecraft to earth) at 2292 MHr. At Jupiter's distances 
round-trip communication time took 92 min. Data were received 
at the Deep Space Network (DSN). The Spacecraft was 
temperature-controlled to between -23 and +38 deg C (-10 to 
#100 deg F). An additional experiments a low-sensitivity 
fluxgate magnetometers was added to the Pioneer 11 payload. 
Instruments studiec the interplanetary and planetary magnetic 
fieldss solar wind properties: cosmic rayss transition region 
of the heliospheres neutral hydrogen abundances distributions 
sizes masses fluxes and velocity of dust particless Jovian 
auroraes Joviar radio wavess the atwospheres of planets and 
satellites: and the surfaces of Jupiters Saturns and some of 
their satellites. Instruments carried for these experiments 
were magnetometers plasma analyzer (for solar wind)ds 
charged-particle detectors ionizing detectors non-imaging 
telescopes with overlapping fields of view to detect sunlight 
reflected from passing neteoroidsse sealed pressurized celts of 
argon and nitroger gas for measuring geretration ct metecroicss 
UV photometers IR radiometers and an imaging photopolarineters 
which peoduced photographs and measured the potarization. 
Further scientific information was obtained from celestial 
mechanics and o¢cultation phenomena. This spacecraft. like 
Pioneer 102 contains a plaque that has a drawing depicting mane 
womans, and the location of the sun and earth in the galaxy. 
Pioneer 11 was 364800 km from Jupiter durirg its closest 
approachs December 42 19744 to within 43,000 km of its cloud 
tops. It passed by Saturn on Aug. 54 1979 at a distance of 
214400 km from Saturn's ¢loud tops. 


ERAHRAHEARER EEA RE RAR RAR VOYAGER LARaneeenneeeeeeaReederane 


SPACECRAFT COMMON NAME~ VOYAGER 1 

ALTERNATE NAMES~ MARINER JUPITER/SATURN As OUTER PLANETS A 
MARINER T7As MIS TTA 
10321 


NSSDC 19= 77-084A 
LAUNCH DATE- 09/05/77 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= TITAN 


WEIGHT=- 700. KG 


SPONSORING COUNTRY/AGENCY 


UNITED STATES NASA-OSSA 


INITIAL ORBIT PARARETERS 
ORBIT TYPE= SATURN FLYBY 


PERSONNEL 
PM = J.R. CASANICNLAD 
PS - E.C. STONE 


NASA=JPL 
CALIF INST OF TECH 


BRIEF DESCAIPTION 

The overall objectives of Vowager were to conduct 
exploratory investigations of the planetary systeas of JUpiter 
and Saturn and of the interplane y medium out to Saturn. 
Peimary enphasis was placed on comparative studies of these two 
planetary systess by obtaining (1) measurements of the 
environments atmosphere, and body characteristics of the 
planets and the satellites of each planet» (2) studies of the 
nature of the rings of Saturne and (3) exploration of the 
interplanetary (or intersteilar) medium at increasing distances 
from the sur. These objectives were attained by using a 
variety of instruments and methods including imagings a 
coherent S- and X-band RF receivers an infrared interferometer 
and radiometers UV spectrometers fluxgate magnetometers, 
Faraday cupse a charged-particle analyzers plasaa detectors 
plasma-wave radio receivers cosmiceray telescopese 
photopolariaeters and a sweep-ftrequency radio receiver. 
Voyager 1 had its closest encounter with Jupiter on March 5- 
19794 and with Saturn on November 124 1980. 
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SPACECRAFT COMMON NAME= VOYAGER 2 

ALTERNATE NAMES~ MARINER JUPETER/SATURN Bo OUTER PLANETS B 
MARINER 778s MIS 778 
10271 


WSSOC ID- 77-O76A 
LAUNCH DATE= 08/20/77 


LAUNCH SITE- CAPE CANAVERAL «s UNITED STATES 
LAUNCH VEHICLE TITAN 


WEIGHT- 700. KG 


SPONSORING COUNTRY/AGENCY 
UNITED STATES NASAWOSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE= SATURN FLYBY 


PERSONNEL 
Pm - 3.R. CASANICNLA)D 
PS - E.C. STONE 


NASA~JPL 
CALIF INST OF TECH 


BRIEF DESCRIPTION 

The overall objectives of Voyager 2 were to conduct 
exploratory investigations of the planetary systeas of Jupiters 
Saturn, Wranuss and Neptunes and of the interplanetary sedium. 
Primary emphasis was placed on comparative studies of these 
planetary Systems by obtaining (1) measurements of the 
environments atmospheres and body characteristics of the 
planets and one or more of the satellites of each planets (2) 
studies of the nature of the rings of Saturn and Uranuse and 
€3) exploration of the interplanetary (or interstellar) aediua 
at increasing distances trom the sun. These objectives were 
wet using a variety of instruments and methods including 
imaging,» a coherent S= and X-band RF receivers an IR 
interferometer and radiometers a UV spectrometers fluxgate 
magnetometerss Faraday cupss a charged-particle analyzers 
elasaa detectors ptasmacuave radio, receivers cosmic-ray 
telescopes» photopolarimeters and a sweep-trequency radio 
receiver. Jupiter close encounter was achieved on July 9, 
1979.6 and Saturn on August Ss 1981. 


INVESTIGATIONS 


IMAGING 


cocne-- PIONEER 214 GEHRELS -*~--22-+ee2--------- =e eoreeeenne- 
INVESTIGATION NARE~ IMAGING PHOTOPOLARIMETER (IPP) 


NSSDC ID 73-019A-07 INVESTIGATIVE PROGRAM 


CODE ELw4s SCIENCE 


INVESTIGATION DISCIPLINE (S) 


ASTRONOMY 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PERSONNEL 
Pl -T. GEHRELS U OF ARIZONA 
Cr + Dot. COFFEEN NASA-GISS 
ol Jd. HAMEEN-ANTTILA U OF ARIZONA 


U OF ARIZONA 
SANTA BARBARA RES CTR 
U OF ARIZONA 
U OF ARIZONA 


Ol - C.£. KENKNIGHT 
OI] - RF. HUMMER 

OL - M.G. FOMASKO 
Ol - we. SWINDELE 


BRIEF DESCRIPTION 

The Imaging Photopoltarimeter (CIFP) experiment used during 
Jovian and Saturrian encourter «ade siwultanecuss two-color 
(blue = 3900 to 4900 A» red - 5800 to 7000 A) polarimetric and 
radiometric measureaentss and moderate-resolution (about 200 km 
at best) spin-scar tages of Jupiter ara the Jovian satellites 
and Saturn and some of its satellites. The potarimetric and 
sadiometric work was performed using an 8 by B-mrad field-stop 
apertures while the spin-scan imaging used a 0.5- by 0.5-mrad 
aperture stop, Relative radioretric calibraticn was derivea 
using an internal tungsten lamp. Long-term absolute 
calibration of the instrument was accomplished by means of a 
sunlight diffusor/attenuator element located in the spacecraft 
antenna structure. Primary raciowetric calibration was 
obtained throughout the mission by periodically commanding the 
telescope to view this diffuse backlighted (suntight) source. 
The experimental train for the IPP package consisted of the 
following elements: (1) a nearcdiffraction-limited 2.54-cm 
Maksutov telescope of focal ratic f/3.4%- (2) a focal-plane 
wheel containing tield-of-view (FOV) aperturese depolarizerss 
calibration sources etces (3) a uctlaston prise to split the 
Light into two orthogonally polarized beams, (4) a 45-deg 
dichromatic mirror that reflected wavelengths of less than 5900 
A (blue beam) arc transmitted all light of longer wavelength 
(red beam)s (5) a filtering-coated relay lens and folding 
mirrors for each spectral beam 
Separated), and (6) two Bendix channeltron (okue 
S*ils red - S-20) photocathodes for 
register the intensity in each polarization 
Polarization data include the interplanetary region. 


(the two polarizations were 
= bialkali 
each spectral beam tc 
component. 
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INVESTIGATION NAME= IMAGING 


NSSDC ID~ 77-084A-01 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OP, SCIENCE 
INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 
PLANETARY ATMOSPHERES 
PLANETCLOGY 
ATMOSPHERIC PHYSICS 
PERSONNEL 
TL = BeAs SMITH U OF ARIZONA 
OT =~ L.A. SODERBLOM US GEOLOGICAL SURVEY 
T™™ - GLA. BRIGGS NASA HEADQUARTERS 
TH = AF. COOK Sao 
TH - G.E. DANIELSON CALIF INST OF TECH 
TH - MLE. DAVIES RAND CORP 
TR - G.E. HUNT U COLLEGE LONDON 
™T™-T. OWEN STATE U OF NEW YORK 
TH = Ce SAGAN CORNELL U 
™! V.E. SUOMI U OF WISCONSIN 
YM = T.V. JOHNSON NASA@JPL 
TH = He MASURSKY US GEOLOGICAL SURVEY 
BRIEF DESCRIPTION 
The photographic experiment used as two-camera systems 


based on the Mariner 10° system. This system included one 
Narrow-angles long-focal-length camera and one wide-angles 
short-focat-length camera. The saximug resolution achievable 
depended on the actual trajectory on this multi-~encounter 
missions but the resolution was as high as 0.5 to 1.0 km on the 
closest approaches tc some chjects. At Jupiter ard Saturns the 
resolution was better than 20 km and $ kms respectively. The 
objectives of the experiment were to photograph global motions 
and cloud distributions on Jupiter and Saturns gross dynamical 
Brocertiess zonal rotations oriertation of spin axise zcnal 
shears vertical shears flow instabilitiess spots» and spectrum 
of scate of atmospheric mottons in time and space. Additional 
objectives included the study of the acde of release of 
tntermal energy flex (search for cervection celis and rolls>s 
study of grouths dissipation» morphologys and vertical 
structure of cloud compleness gross cptical propertiess global 


ard localized scattering function in the visible spectrums 
polarimetry. Matcre of echrowcphcres (their structure ans 
development)» and high resolution of the Great Red Spot. The 


objectives 
(1) gross 


of the satellite encounters included the following: 
characteristics (sizer stapes rotaticns spin axise 
cartography. improved ephemerides and massess) (2) geology 
(major physiographic provincess impact and volcanic featuress 
lineaments, polar capsse erosion processese and low- and 
high-density satellite comparative studies» detection of 
atmospheress frostss and timb stratification of aerosolss) (3) 
surface properties (colorimetrys scattering functions nature of 
brightness variaticrs and search fer new satellites.) Studies 
of Saturn's crings included: (1) resolution of individual ring 
components or cluaps of materials (2) vertical and radial 
distribution cf waterial at very high resolutions (3) 
scattering functions (4) coarse polarimetrys (5) occultation - 
Optical depths anc (6) distinguishing different types of 
material in the rings. Other objectives were to search for new 
cometss asteroids» and targets of opportunity. 


wesenn= VOYAGER 26 SMI THe nnn nnn nn cnc n cence enn nn ne cnnnene seeree - 


INVESTIGATION NAME= IMAGING 


aa 


NSSDC ID- 77?-O76A-01 INVESTIGATIVE PROGRAM 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE (S$) 
METEOROLOGY 
PLANETARY ATMOSPHERES 
PLANE TOLOGY 
PERSONNEL 
TL - B.A, SMITH U OF ARIZONA 
DT - LeA. SODERBLOM US GEOLOGICAL SURVEY 
TR = G.sA. BRIGGS NASA HEADQUARTERS 
TM ~- ALF. COOK SAO 
TR = GE. DANIELSON CALIF INST OF TECH 
TR - MLE. DAVIES RAND CORP 
TH - GeE. HUNT uy COLLEGE LONDON 
Tr - T. OWEN STATE U OF NEw YORK 
™m - CC. SAGAN CORNELL U 
TH - VLE. SUOMI U OF WISCONSIN 
TH = T.V. JOHNSON NASAWJPL 
™e- He. MASURSKY US GEOLOGICAL SURVEY 
GRIEF DESCRIPTION 
The photographic experiment used a two-camera systems 
based on the Mariner 10 system. This system inckuded one 
Matrow-angles tong-focal-tength camera and one wide-angles 


short-focal-length camera. The maximum resolution achievable 
depended greatly on the actual trajectory on this 
multi-encounter missions but was as high as 06.5 to 1.0 km on 
the closest approaches to some objects. At Jupiter and Saturns 
the resolution that was achieved was better than 2¢ k& and 5 
km, respectively. The objectives of the experiment were to 
ghotograph globat motions and cloud distributions on Jupiter, 
Saturns Uranuss and Neptunes gross dynamical propertiess zonat 
rotations orientation of spin axiss zonal shears vertical 
shears flow instabilities» spots» and spectrum of scale of 
atmospheric rotions in time and space. Additional objectives 
included the study of the mode of retease of internal energy 
flux (search for convection cells ard rolls). study of growthe 
dissipation, morphology» and vertical structure of cloud 
complexes, gross optical propertiess global and lLocatized 
Scattering funetion in the visible spectrums polarimetry, 
Nature of chromophores (their structure and development) s+ and 
high resolution of the Great Red Scot. The objectives of the 
satellite encounters included (1) gross characteristics (sizes 
shapes rotations spin axis» cartographys improved ephemerides 
and masses;) (2) geology (major physiographic provincess impact 
and volcanic featuress lineaments» polar capss erosion 
grocessese ard tow- and high-density satellite comparative 
studies, detection of atmospherese frostses and Limb 
stratification of aerosolss) and (3) surface properties 
(colorimetrys scattering tunctions nature of brightness 
variation, arc search for new satellites.) Studies of Saturn's 
cings were carried out and with be for Uranus® rings. 
Objectives included a1) resolution of individual ring 
components of clumps of materials (2) vertical and radial 
distribution of material at very high resolutions (3) 
Scattering functions (4) coarse polarimetrys (5) occultation + 
opticsat depths and (6) distinguishing different types of 
materiat in the rings. Other objectives were to search for new 
cometss astercitdss and targets of opportunity. 


PARTICLES AND FIELDS 
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INVESTIGATION NAME~ PLASMA 


NSSDC ID- 73-019A-13 INVESTIGATIVE PROGRAM 
CODE EL-4/CC-OPs SCIENCE 
INVESTIGATION DISCIPLINE (S) 
SPACE PLASMAS 
PARTICLES AND FIELDS 
PERSONNEL 
Pr - JeH. wOLFE NASA@ART 
OI - L.A. FRANK U OF 10WA 
ol - Rk. LUST MPI-HEADQUARTERS 
OF - 0.5. INTRILIGATOR U OF SOUTHERN CALIF 
OL = WoT. ZAVIENTSEFF (NLA) NASA~ARC 
G1 - 2,.A. SMITH NOAA@SEL 
OF = FeLe SCARF TRW SYSTEMS GROUP 
CI = HeRe COLLARO NASA@ARC 
Ol = W.C. FELDMAN LOS ALAMOS NAT LAB 
Ol - O.D. MCKIBUIN NASAWARCE 
BRIEF DESCRIPTION 
The instrument consisted of aval 9O~-deg quadcispherical 


electrostatic analyzerss one with 26 individual 
detectors arc the other with 5 current collectors. The system 
was capable of measuring incident plasma distribution 
parameters cover the energy range 0.1 to 18 keV for protons and 
approximately 1*500 eV for electrons. The high-resolution 
analyzer with a constant of 9 kevV/Q@ per kV applied to the 
plates» had a mean plate radius of 9 cm and separation of 0.5 
ca. This analyzer was used to measure ions onlyse and had 26 
channeltrons mounted on the semicircular exit to the analyzer. 
The aperture pointed through 23 wide stit in the back of the 
spacecraft high-gain antenna reftector and pointed along the 


particle 


spin axis toward the earth Cand therefore the sun). The edges 
of the antenna reflector Limited the viewing of the instrument 
to 73 deg with respect to the spin axis. The channeltrcns 
covered a range of plus of minus 51 deg. Each channeltron near 
the center covered 3 deg and approximately 8 deg near the edges 
of the analyzer. The angular wicth peepenctcular to the lerg 
angular width was about 2 deg. In half the pin period the 
whole cane of half-angle 51 deg centered on the sun was swept 
out. A medium-energy analyzer with a mean radius of £2 em and 
a 1 cm plate segaration (constant cf 6 ke¥/Q per k¥ aprlied) 
was used to detect both ions and electrons. The detectors were 
tive flat-surtace current collectors. The three center 
collectors each covered 15 deg and ecvered the angular range of 
plus or minus 22.5 dey from the spin axis. The two outside 
collectors had an angular width of 47.5 deg and were located at 
plus cr minus 46.25 ceg from the center of the analyzer. There 
was a variety of possible operating modes for the experiments 
howevers the princigal mode utilized during the encounter phase 
was one in which the analyzer plate potential was stepped 
through its range every one-half revclution of the spacecratts 
and all current collectors or channeltrons were read out at the 
peak flux rotl angle. The high and medium resolution analyzers 


operated indeperdertlys sc a cress check tetween these 
analyzers was possible. The dynamic range tor the particle 
fluxes was from 1.0E#2 to 3.0E*9/sq cm s and the ¢roton 
temperature down to 2.CE#3 deg K could be ascertained. Data 
include the interplanetary region. 
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INVESTIGATION NAME= JOVIAN MAGNETIC FIELD 


NSSDC ID~ 73-019A-14 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION OISCIPLINE(S) 
MAGNETOSPHERIC PHYSICS 
PLANETARY MAGNETIC FIELD 
PERSONNEL 
PIo=- MwH. ACUNA NASAWGSFC 
Ol = N.F. NESS NASA~GSFC 
BRIEF DESCRIPTION 
This instruments designed to measure the Jovian and 


Saturnian magnetic tields ccrsistec ct a single-range triaxial 
ftluxgate magnetometer sensor and associated electronics capable 
of measuring fields from 1.£-6 to 1.£-3 7 (0.01 to 10 gauss) 


along each orthogcral axis. Use of a 10-bit A~to-D converter 
yielded a quantization step size cf rinus to plus 600 nT for 
fields less than 2.&°4 T. Instantaneous vector measurements 


were made once every three revolutions of the spacecraft (36 8) 
and transmitted to the ground with no further orbcara 
processing. More instrumental details are given in Sp. Sci. 
Instrumes va le pe 177% 1975. Principal Jovian scientific 
results can be foure in J. Gecphys. Reser ve 81s Fe 2917+ 1976. 
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INVESTIGATION NAME= JOVIAN CHARGED PARTICLES 


NSSOC ID=- 73-C19A-11 INVESTIGATIVE PROGRAM 
CODE EL-4» SCIENCE 
INVESTIGATION OFSCIPLINE(S) 
PARTICLES AND FIELOS 
MAGNETOSPHERIC PHYSICS 
PERSONNEL 
PI + J.A. VAN ALLEN U OF FOWA 
BRIEF DESCRIPTION 
This experiment used seven miniature Geiger tubes in 
three arrays to measure proton and electron fluxes near Jupiter 


ard Saturn. Detector grcupings were as fcllows: (1) a 
three-element (As Bs and C) differentially shielded telescope. 
Tube C€ was shielded oamnidirectionally and was used for 
background subtraction to provide rates such as A-C (5 to 21 
Mev electrons ard 30 to 77.5 Mev prectons) and B-C (0.55 to 21 
MeV electrons and 6.6 to 77.5 MeV protons); (2) a three-element 
triangular arrays each element responding to electrons above 31 
MeV and protons atove 77.5 MeVs and (3) a thin-window tube (6) 
with a gold-plated elbow as the entrance aperture to adsit 
scattered electrors above G.06 MeV white discriminating 
strongly against protons. for a description of the similar 
experiment on Picreer 10+ see ver Allen et ales J. Gecphys. 
ReSes ve T9e He 3395e¢ 1974. Early results are given in 
Sciences v. 188s cf. 4594 1975. Data include the interplanetary 
region. 


PIONEER 1s MCDONALD ---2-0--~22~ en weooee seceeec rn eeee 
INVESTIGATION NAME- COSMIC-RAY SPECTRA 


NSSDC ID= 73-019A-12 INVESTIGATIVE PROGRAM 


CODE EL=4/C0-0Ps SCIENCE 


INVESTIGATION DISCIPLENE (S) 
PARTICLES AND FIELDS 
COSMIC RAYS 


8s 


PERSONNEL 

PI - F.8. MCDONALD NASA-GSFC 

OI - KG. MCCRACKEN CSIRO 

Ol ~ W.R. WEBBER U OF NEW HAMPSHIRE 

OI - E.C. ROELOF APPLIED PHYSICS LAB 

QI - Bede TEEGAROEN WASA-GSFC 

OI = J.H. TRAINOR NASA*GSFC 
BRIEF DESCRIPTION 

This experinent consisted of three 3~element telescopess 

ate Looking normal to the spacecraft spin sxis. A 
bidirectional telescope measured 20- to 800-MeV/nucieon 
particles with § to 102% energy resolution. Another telescope 


weasured 3$- to 22-MeV/nucleon partictes with 5X resolution. 
These two telescopes measured particles with Z values between 1 
and 8. The third telescope measured SO-keV to 1l-MeV electrons 
and 50-keV tc 20-Mev protons with 20% resolution. Data include 
the interplanetary region, 
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INVESTIGATION NAME* SOVIAN TRAPPED RADIATION 


NSSOC ED=- 73-029A-05 INVESTIGATIVE PROGRAM 
CODE EL-4%» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELOS 
MAGNE TOSPHERIC PHYSICS 
PLANE TOLOGY 
PERSONNEL 
PI - RoW. FILLTUS U OF CALIF. SAN DIEGO 
Of - CE. ACILWAIN U OF CALIFs SAN DIEGO 


BRIEF DESCRIPTION 

This experiment consisted of an array of five particle 
detectors with electron thresholds in the range .01 to 35 Mev 
and proton thresholds in the range 0.15 to 80 MeV. A Cerenkov 
counter (C) had four output channels (Cle C2» C3e and CDC) 
sensitive ta electrons having energies above Se 86 126 and 1 
Mev. respectively. An electron scatter counter (E) had three 
cutput channels (Else E2e and E3) sensitive to electrons above 
216+ .264 and 246 MeV. A miniaua ionization counter (4) had 
three output channels: Mle sensitive to electrons having 
energies greater than 35 AeVis M2- measuring backgrounds and M3 
sensitive to protons having energies greater than 80 Mev. The 
last two sensors were scintillator detectors (SP and SE)» both 
of which had energy thresholds of 10 keV for electrons and 150 
kev for protcns. The sensitivity of the SE detector to pratons 


was about a factor of 10 lower than its sensitivity to 
electrons. Thuse the SE0C channel effectively measured the 
electron fluxes which could then be subtracted from the SPOC 
channel fesponse to obtain the proton flux. Several other 


channels listed above required corrections to obtain the tlunes 
of the species indicated. The detector channels could be 
programmed for -reacout in any one of four patterns at each of 
the eight spacecraft bit-rate modes. During encounter when the 
Spacecraft was operating in the highest bit-rate modes the 
sinizxum tine to sample one channel was 2.5 s and the tine to 
obtain a complete scan through all channels was 108 s. Since 
the directicnal detectors pointed perpendicularly to the spin 
axts and the spin rate was 5 rpas pitch-angle measurements vere 
obtained. Although this experiment was primarily designed for 
encounter studies» some data were obtained at low rates in 
interplanetary space. A description of the instrumentation and 
initial Ftoneer 10 results was published in J. Geophys. Res.e 
We THepe 3589s 1974. 
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INVESTIGATION NAME* CELESTIAL MECHANICS 


WSSDC I0- 73-619A-09 INVESTIGATIVE PROGRAM 
CODE EL-4%s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PLANE TOLOGY 
ASTRONOMY 
CELESTIAL MECHANICS 
PERSONNEL 
PI = J.D. ANDERSON NASAW~JPL 
Cl - Gow. NULL NASA-JPL 


BRIEF DESCRIPTION 

In this investigations two-way Doppler tracking of the 
Spacecraft was used to make more precise determinations of 
planetary massess the heliocentri¢ orbits of Jupiter and 
Saturns and the gravitational fields of the Suns Jupiters 
Saturn, and the Gatilean and Saturnian satellites. 


ATPOSPHERE 


== PIONEER lle GEHRELS 29-9 22 n 2 ene nnn nn nn nnn nnn ene n eee ee= 
INVESTIGATION NAME~ IMAGING PHOTOPOLARIMETER (IPP) 
NSSDC ID- 73-O19A-67 


SEE THIS EXPERIMENT UNDER IMAGING 


POLARIZATION 


orecers PIONEER lls GEHRELS -=--9=--2- a9 nnn nn nn nnn nnn wreeee sees 
INVESTIGATION NAME- IMAGING PHOTOPOLARIMETER (IPP) 
NSSDC I[D- 73-O19A-¢7 


SEE THIS EXPERIMENT UNDER IMAGING 
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Interplanetary Investigations by Planetary Probes 


INTERPLANETARY INVESTIGATIONS BY PLANETARY PROBES 


Plate 6. This is a collection of press release images of typical 
planetary spacecraft that conducted investigations in interplanetary 
space. (A) Mariner 4 was one of the first spacecraft to conduct 
planetary (Mars) and interplanetary exploration. (B) Pioneer 10 
investigated the interplanetary medium, the nature of the asteroid belt, 
and conducted exploration of Jupiter and its environment. (C) Voyager 1 
was designed to conduct investigations of the Jupiter and Saturn systems 
and to study interplanetary space. 
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Mariner 4 


Pioneer 10 Voyager 1 


INTERPLANETARY INVESTIGATIONS 
BY PLANETARY PROBES 


INTRODUCTION 


Six planetary probes carried instruments specifically to make investigations 
in interplanetary space. These were Mariners 4 and 5, Pioneers 10 and 11, and 
Voyagers 1 and 2. There were 11 investigations for which NSSDC has data or 
knows the sources for obtaining data. These cover three categories which are 
(1) Particles and Fields, (2) Ultraviolet, and (3) Interplanetary Particles. 
Table 1 and Appendix B show the investigations in more detail. 
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SPACECRAFT 


ehdeakekthtttereaeannakanker MARINER Sattenataaesednesentanane 


SPACECRAFT COMMON NAME= MARINER 4 
ALTERNATE NAMES~ 00942 


NSSOC I0- 64-O77A 
LAUNCH DATE~ 11/28/64 


LAUNCH SITE CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= ATLAS 


WEIGHT 262. KG 


SFONSORING COUNTRY /AGENCY 
UNITED STATES NASA*OSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE~ MARS FLYBY 


PERSONNEL 
PM = JN. JAMES WASAWJPL 
PS - R.Ke. SLOANCNLAD NASA@JPL 


GRIEF DESCRIPTION 

Mariner 4 was the fourth in a series of 
tor planetary explcration in a flyty mode. It 
conduct closeup scientific observations of the 
to transmit these observations tc earth. 
objectives were to perform field and particle measurements in 
interplanetary space in the vicinity of Mars and to provide 
experience in ard krcwledge of the ercineering cacabilities fer 
interplanetary tlights of long duration. After 7.5 months of 
flight» the spacecraft flew by Mars on duly 14 1965. and 
returned 21 pictures plus 21 lines ct picture 22. The closest 
approach was 94846 km from the Martian surface. The spacecraft 
performed all programmed activities successfully at the proper 
times and returnec useful data fro launch until October 1965. 
when the distance from earth and its antenra orientation 
temporarily halted the signal acquisition. Data acquisition 
resumed in Late 1967 and continued until December 20- 1967. 


Spacecraft used 
was designed to 
planet Mars and 

Cther missicn 
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SPACECRAFT COMMON NAME~ MARINER 5 
ALTERNATE NAMES=@ MARINER VENUS 674 02845 
VENUS~67 


NSSOC ID- 67-0608 
LAUNCH DATE= (6/14/€7 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= ATLAS 


WEIGHT- 245. KG 


SPONSORING COUNTRY /AGENCY 


UNITED STATES NASA~OSSA 
PERSONNEL 

PM =D, SCHNEIDERMAN NASAWJPL 

PM = TeH. PARKERCNLAD NASA-JPL 

PM = GoAw REIFFCNLAD NASA HEADQUARTERS 

PS - CoWe. SNYDER NASA*JPL 
BRIEF DESCRIPTION 

The Mariner S Spacecraft was the fifth in a series of 

spacecraft used for planetary exploration in the flyby mode. 


Marirer S was a refurtished backup spacecraft for the Mariner 4 


mission and was converted from a Mars mission to a Venus 
mission, The spacecraft was fully attitude stabilized.» using 
the sun and Canopus as references, A central computer and 
sequencer subsyster supplied timirg sequences and comcputirg 
services for other spacecraft subsystems. The spacecraft 


Fassed 4,006 km from Venus on October 29% 1967. 
instruments measured both interplanetary and Venusian magnetic 
fields, charged particles» and plasmass as well as the radia 
refractivity and UV emissions of the Venusian atmosphere. The 
Mission was termed a success. 


The spacecraft 
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SPACECRAFT COMMON NAME= PIONEER iC 
ALTERNATE NAMES~ PICNEER=Fe PL-7230 
05860 


NSSOC ID- 72-012A 
LAUNCH DATE- 93/65/72 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= ATLAS 


WEIGHT] 232. KG 


SPONSORING COUNTRY /AGENCY 
UNITED STATES NASA-OSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE JUPITER FLYBY 
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PERSONNEL 
PM - C.F. HALL (NLAD NASAWARC 
es +P. OVAL NAS AMARC 


BRIEF DESCRIPTION 

This mission was the first to be sent to the outer solar 
Systems and after encountering the planet Jupiter it assused an 
escape trajectory from the solar system. The spacecraft body 
was) mounted behind a 2.74=m-diameter parabolic dish antenna 
that was 46 cu deep. The spacecraft structure was a 36-ca-deep 
flat equipment compartments the top and bottom being regular 
hexagons. Its sides were 71 cm long. One side joined a 
smaller compartment that carried the scientific experiments. 
The high-gair antenna feed was situated on three strut which 
projected forward about 1.2 m. This feed was topped with a 
mediua-gain antenna. A low-gain omnidirectional antenna 
extended abcut 0.76 m behind the equipment compartment and was 
mounted betouw the high-gain antenna. Power for the spacecraft 
was obtained by four SNAP-19 radioisotope thermonuclear 
generators (RTG)» which were held about 3 m from the center of 
the spacecraft by two three-rod trusses 129 deg apart. A third 
boom extended 6.6 m from the experiment compartment to hold the 


Bagnetometer away from the spacecraft. The four RTG*s 
generated akout 185 watts at launch and decayed to 
approximately 140 watts by the time the spacecraft reached 


Jupiter on 
were three 


December 3+ 1973+ 21 months after launch. There 
reference sensors: a star sensor for Canopuse and 
two sun sensors. Attitude position could be calculated from 
the reference directions to the earth and the suns with the 
known direction to Canopus as a backup. Three pairs of rocket 
thrusters provided spin-rate control (maintained at 4.8 rpm) 
and changed the velocity of the spacecraft. These thrusters 
could be putsed or fired steadily by command. Communications 
were maintained via the omnidirectional and mediun-gain 
antennase which operated togethers connected to one receivers 
while the high-gain antenna was connected to another receiver. 
These receivers could be interchanged by command to provide 
some redundancy. Two radio transmitters, coupled to two 
traveling-wave tube amplifiers» produced 8 watts at 2292 MHz 
each. Uplirk was accomplished at 2110 MHz. while data 
transmission downlink was at 2292 MHz. The data were received 
by NASA's Deep Space Network. The Spacecraft was 
terperature-controtled between minus 23 deg € and plus 38 deg 
C. Fifteen experiments were carried to study the 
interplanetary and planetary magnetic fieldss solar wind 
Parameters; cosmic rays; transition region of the heliospheres 
reutral hydecgen atundances distributions sizes masse fluxes and 
velocity of dust particless Jovian auroraes Jovian radio wavess 
atmosphere of Jupiter and some of its satellites» particularly 
Ios and to photograph Jupiter and its satellites. Instruments 
carried tor these experiaents were magnetoseters plasma 
analyzer, charged particle detectors ionizing detectors 
non-imaging telescopes with overlapping fields of view to 
detect sunlight reflected from passing meteoroidss sealed 
pressurized cells of argon and nitrogen gas for measuring the 
penetration of meteoroidss UV photometers IR radiometers and an 


imaging photopolarimeters which produced photographs and 
measured polarization. Further scientific information was 
obtained from the tracking and occultation data. The 
spacecraft achieved its closest approach on December 36 19736 


when it reached approxisately three Jovian radii (about 210-000 
ke). The spacecraft contains plaques that have drawings 
depicting a mane a womans and the ‘tocation of the sun and the 
earth in cur galaxy. it is leaving the solar system and 
passing tnto interstellar space. 


akteehenatrateteasataraneaak PIONEER listtanenannanaeareaneneee 


SPACECRAFT COMMON NAME~ PIONEER 121 
ALTERNATE NAPES~ PIONEER"Ge PL-733C 
6421 


NSSDC ID- 73-G19A 
LAUNCH DATE= 04/06/73 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE- ATLAS 


WEIGHT* 231. KG 


SPONSORING COUNTRY /AGENCY 
UNITED STATES NASA-OSSA 
INITIAL ORBIT PARAMETERS 
ORBIT TYPE- SATURN FLYBY 


PERSONNEL 
PM - C.F. HALL CNLA)D NASAWARC 
Ps - Pe OVAL NASA=ARC 


BRIEF DESCRIPTION 


This was the second mission to investigate Jupiter and 
the outer sclar system. Pioneer ile Like Pioneer 10. used 
Jupiter's gravitational field to alter its trajectory 
cadically. It passed close to Saturn and then it followed an 
escape trajectory from the sotar system . The spacecraft was 
2-9 mm (9.5 ft} long and contained a 2.74-m (9-ft) diameter 


high-gain antenna of aluminum honeycomb sandwich material whose 
feed was topped with a *medium-gain antenna. A low-gaineg 
omnidirectional antenna was mounted below the high-gain dish. 
It contained two nuclear electric-power generatorss which 
generated 144 W at Jupiter, but decreased to 100 W at Saturn. 
There were three reference sensors: a star (Canopus) sensors 
and two sun sensors. Attitude posttion could be calculated 
trom the reference direction to the earth and the suns with the 


krown direction tc Caropus as backur. Picneer 11°s star senscr 


gain and threshold settings were modified» based on experience 
gained from the settings used on Pioneer 10. Three pairs of 
rocket thrusters provided spin-axis control (at 4.8 rpm) and 
change cf the spacecraft velocity. The thrusters could te 
either fired steadily or pulsed» by command. Communications 
were maintained via the omnidirectional and medium-gain 
antennass which crerated togethers connected to one receivers 
while the high-gain antenna was connected to the other 
receiver. The receivers could be interchanged by command. Tuo 
radio transmitters, coupled to two traveling wave tube 


amplifiers. prcaucec 8 W power each in S-tand. Communication 
uplink (earth to spacecraft) operated at 2110 MHze and downlink 
(spacecraft to earth) at 2292 MHz. At Jupiter's distance, 
round-trip communication time took 92 min. Data were received 
at the Deep Space Network (DSN). The spacecraft was 
temperature-controllec to between -23 and +38 deg € (-10 to 
#100 deg F>. An additional experiments a low-sensitivity 
fluxgate magnetcwreters was acdec te the Pioneer 11 payload. 
Instruments studied the tnterplanetary and planetary magnetic 
fields: solar wind properties; cosetc rays; transition region 
of the hettospheres neutrat hydrogen abundances distribution, 
sizes mass» fluxs and velocity cf dust particless Jovian 
auroraes; Jovian radio waves; the atmospheres of planets and 
satellites; and the surfaces of Jupiters Saturns and some of 
their satellites. Instruperts carried for these eaperimerts 
were magnetometers plasaa analyzer (for solar wind). 
charged-particle cetectors jonizing cetectors non-imaging 
telescopes with overlapping fields of view to detect sunlight 
rettected from cassirg metecroids» seated pressurizec cells cf 
argon and nitrogen gas for measuring penetration of meteoroids. 
UV photometers 18 radiometers and an imaging photopolarineters 
which produced chctcgraphs and wseassured the polsrizatton. 
Further scientific information was obtained from celestial 
mechanics and ocecltation phenomena. This spacecraft» like 
Pioneer 10+ contains a plaque that has a drawing depicting mane 
womans and the ltecation cf the sur and earth in the galaxy. 
Pioneer 11 was 366800 km from Jupiter during its closest 
approaches December 4+ 1974+ to within 43-000 km of its cloud 
tops. It passed by Saturn on Aug. 5s 1979 at a distance of 
21-400 km from Saturn’s cloud tops. 
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SPACECRAFT COMMON NAME= VOYAGER i 

ALTERNATE NAMES= MARINER JUPITER/SATURN Ae OUTER PLANETS A 
MARINER T?As MIS TTA 
10221 


NSSDC ID- 77-G84A 
LAUNCH DATE~ 09/05/77 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE TITAN 


WEIGHT= 700, KG 


SPONSORING COUNTAY/AGENCY 
UNITEO STATES NASAWOSSA 
INITIAL ORBIT PARAMETERS 
ORGIT TYPE= SATURN FLYBY 


PERSONNEL 
PM - J.R. CASANICNLAD NASAWJPL 
PS = E.C. STONE CALIF INST OF TECH 
BRIEF DESCRIPTION 
The overall objectives of Voyager were to conduct 
explcratcry investigations of the planetary systeas of Jupiter 
and Saturn and of the interplanetary medium out to Saturn. 


Primary emphasis was placed on comparative studies of these tuo 


planetary systers by obtaining (1) measurements of the 
environaents atwoscheres ard teoy characteristics of the 
planets and the satellites of each planets (2) studies of the 


nature of the rirgs of Saturns and (3) exploration of the 
interplanetary (or interstellar) medium at increasing distances 
from the sun. These objectives were attained Ey using a 
variety of instruments and methods including imagings a 
coherent S- and X-band RF receivers an infrared interferometer 
ard radiometer, UV spectrometers tluxgate magnetometerss 
Faraday cupse a charged-particle analyzers plasma detectcrs 
plasma-wave radio receivers cosmic-ray telescopess 
photopolarimeters and a sweep-frequency radio receiver. 
Veyager 2 had its closest encounter with Jupiter on March f+ 
19796 and with Saturn on November 12+ 1980. 
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SPACECRAFT COMMON NAME= VOYAGER 2 

ALTERNATE NAMES- MARIAKER JUPITER/SATURN Bs CUTER FLANETS @ 
MARINER 7786 MIS 77B 
10271 


NSSOC ID= 77-0764 
LAUNCH DATE= 08/20/77 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= TITAN 


WEIGHT= 700. KG 
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SFCNSORING COLNIRY/AGENCY 
UNITED STATES NASA~OSSA 
INITIAL ORBIT PARAMETERS 
CRBIT TYPE+ SATURN FLYBY 


PERSONNEL 
PM = J.R. CASANICNLA) NASA-JPL 
PS + E.C. STONE CALIF INST OF TECH 


BRIEF DESCRIPTION 

The overail objectives of Voyager 2 were to conduct 
exploratory investigations of the planetary systems of Jupiter. 
Saturns Uranuse and Neptunes and of the interplanetary medium. 
Primary emphasis was placed on comparative studies of these 
planetary systems by obtaining (1) measurements of the 
environment. atmospheres and body characteristics of the 
Flanets and one or more of the satellites of each planets (2) 
studies of the nature of the rings of Saturn and Uranuss and 
(3) exploration of the interplanetary (or interstellar) medium 
at increasing distances from the sun. These objectives were 
met using a variety of instruments and methods including 
imaging. a coherent S=- and X-band RF receivers an IR 
interferometer and radiometers a UV spectrometers fluxgate 
magnetometerss Faraday cups» a charged-particle analyzers 
plasma cetectors plasma-wave radio receivers cosmic-ray 
telescopess photopolarimeters and a sweep-frequency radio 
receiver. Jupiter close encounter was achieved on July 9% 
1979+ and Saturn on August 5 1981. 


INVESTIGATIONS 


FARTICLES AND FIELDS 


om MARINER 5s BRIDGE== 


INVESTIGATION NAME=- INTERPLANETARY ION PLASMA PROBE FOR 
E/Q OF 40 TO 94CC VOLTS 


NSSOC ID- 67-060A-03 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE{S) 
PARTICLES AND FIELDS 
INTERPLANETARY PHYSICS 
FERSONNEL 
Pl - H.S. BRIDGE MASS INST OF TECH 
Ol - CaW.e. SYNDER NASA-JPL 


BRIEF DESCRIPTION 

This three-sectional-colltector wodulated-grid Faraday cup 
measured positive ions from 40 to 9400 eV/@ in eight 
approximately logarithmicaliy equispaced energy windows. AS 


the instrument always pointed toward the sun. vector data were 
cotained by comparing the relative signals from the three 
120-deg pie-shaped collector sections. During each telemetry 
sequences, the instrument was stepped forward and backward 
through the etght windows to measure the sum of the currents 
from the three plates. Then it was stepped forward and 
backward to measures for each voltage settings the currents to 


the three plates in succession. The entire 32 steps in voltage 
window per telemetry sequence produced 64 current measurements. 
These measurements were repeated every 5 min. The instrument 
operated nominally throughout its mission. 


wm eeses MARINER 9% SIMPSON@n nnn nnn nnn nnn nnn nnn nnn nnn ee soeeee 


INVESTIGATION NAME= COSMIC-RAY TELESCOPE 


NSSOC ID= 64-O77A-048 INVESTIGATIVE PROGRAM 
CODE EL~-4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
COSMIC RAYS 
PERSONNEL 
PIo- JeA. SIMPSON U OF CHICAGO 
OL = J.J. O*GALLAGHER U OF MARYLAND 


BRIEF DESCRIPTION 

A set cf three silicon surtace barrier detectors was used 
in the form of a d&/dx vs range telescope to determine the fiux 
of protons in the energy intervals 15 to 70 Mev and 70 to 170 
MeV» alpha particles in the energy ranges 15 to 70 Mev/nucleon 
and above 70 PFev/nucleons and protons and alpha particles in 
the energy intervat 1.2 to 15 MeV/nucleon, The detector was 
mounted oan the spacecraft so as to point always in the 
antisolar direction. A 128-channel pulse-height analyzer was 
used to sarecple the energy loss in the top detector element of 
the telescope. It was possible to pulse-height analyze protons 
and alpha particles from 15 to 70 MeV/nucleons» protons trom 70 
to 170 KeVs and alpha particles with energies above 70 
MeV/nucleon. Two count rates and two pulse height analyses 
were obtained every 72 of 18 $s according to whether the 
Spacecraft transmission grate was 8-1/3 of 33-1/3 bos. The 
experiment perforred normattly from launch until October 1965.4 
when the spacecraft was turned off to conserve power. when the 
Spacecraft was turned on again at a later times the detector 
did not respond. For turther details» see O'Gallaghers Ap. Jose 
we 1504 fe 675s 1967. 


serere= VOYAGER Le VOGT 


INVESTIGATION NAME~ HIGH= AND MODERATELY LOW-ENERGY 
COSMIC-RAY TELESCCPE 


NSSOC ID~ 77-084A-08 INVESTIGATIVE PROGRAM 
CODE EL-4s- SCIENCE 
INVESTIGATION DISCIPLINE (S$) 
COSMIC RAYS 
MAGNETOSPHERIC PHYSICS 
PERSONNEL 
PI - RE. VOGT CALIF INST OF TECH 
Cl = JaR. JOKIPIT U OF ARIZONA 
CI - EC. STONE CALIF INST OF TECH 
CI - F.B. MCDONALD NASA-GSFC 
CI - J.H. TRAINOR NASA~GSFC 
CI - W.R. WEBBER U OF NEW HAMPSHIRE 
CI = AeW. SCHARET NASA-GSFC 
BRIEF DESCRIPTION 
This investigation studied the origin and acceleration 
process» life history. and dynasic ecrtribution of interstellar 


cosmic ayss the nucleosynthesis of elements in cosmic-ray 
sources, the behavior of cosmic rays in the interplanetary 
mediums and the trapped planetary energetic*particle 
environment. The instrumentaticr ineluced a High-Energy 
Telescope System (HETS) and a Low-Energy Telescope System 
(LETS). The HETS covered an energy range between 6 and 500 


Mev/nucteon for nuclei ranging in atomic numbers from 1 through 
34. In additions electrons in the energy range between 3 and 
100 MeV/nucleon were wneasured by this telescope and an electron 
telescope (TET). The LETS measured the energy and determined 
the identity cf nuclei for erergies between 30. The 
instruments also easured the anisotropies of electrons and 
nuclei. In additions electrons in the energy range betueen 3 
and 1CQ MeV/nucleon were measured by an electron telescope. 
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INVESTIGATION NAME= HIGH= AND MODERATELY LOW-ENERGY 
COSMEC*RAY TELESCOPE 


NSSDC ID- 77-076A~08 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINEC(S) 
COSMIC RAYS 
MAGNETOSPHERIC PHYSICS 
PERSONNEL 
PI - R.E. VOGT CALIF INST OF TECH 
C1 - J.R. JOKIPIT U OF ARIZONA 
C1 - E.C. STONE CALIF INST OF TECH 
CI - F.Be. MCDONALD NASA*6SFC 
CI o- J.H. TRAINOR NASA=GSFC 
C1 - WR. WEBBER U OF NEW HAMPSHIRE 
Cl - A.W. SCHAROT NASA-GSFC 
BRIEF DESCRIPTION 
This investigation studied the origin and acceleration 
process. Life histcrys and dynamic contribution of interstellar 


cosmic rayse the nucleosynthesis of elements in cosmic-ray 
sourcess the behavice of coswic rays in the interplanetary 
mediums and the trapped planetary energetic particle 
environment. The instrumentation included a High-Energy 
Telescope System (HETS) and a Low-Energy Telescope System 
CLETS). The HETS covered an energy range between 6 and 500 


MeV/nucleon for nuclei ranging in atomic numbers fr 
3G. In 
ico Mev 


1 through 
additions electrons in the energy range between 3 and 
were weasured by this telesccpe ard an electron 
telescope (TET). The LETS measured the energy and determined 
the identity of muclei for energies between .15 and 30 
Mev/nucleon and atomic nuabers from 1 to 30. The instruments 
also measured the anisotropies cf electrons ard nuclei. In 
additions electrons in the energy range between 3 and 100 Mev 
were measured by an electron telescope. 
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INVESTIGATION NAME= ULTRAVIOLET PHOTOMETRY 


NSSDC 1D0- 72-012A°06 INVESTIGATIVE PROGRAM 
CODE El-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
ASTRONOMY 
PLANETARY ATMOSPHERES 
PERSONNEL 
PI =~ D.L. JUDGE U OF SOUTHERN CALIF 
OT - Rew. CARLSON NASAWSPL 
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BRIEF DESCRIPTION 

This experiment (on both Pioneers 10 and 11) consisted of 
a broadband ghotometer sensitive between 200 and 800 A. During 
the cruise phase of the missions this experiment was used to 
search for the supersonic-to-subsonic transition region in the 
solar wind. Oueing the Jovian encounters this experieaent was 
used to lock for evidence of an auroral oval on the Jovian 
dayside, to find the ratio of hydrogen to helium in the Jovian 
atmosphere, ard to find the temperature of the outer portion of 
the Jovian atmosphere. Evidence of “helium was found in the 
interplanetary region indicating interactions between charged 
particles and neutral hydrogen. 
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INVESTIGATION NAME= ULTRAVIOLET PHOTOMETRY 


NSSBC ID- 73-019A-06 INVESTIGATIVE PROGRAM 
CODE El-4» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
ASTRONOMY 
PLANETARY ATMOSPHERES 
PLANETOLOGY 
PARTICLES AND FIELOS 
PERSONNEL 
PI - B.i. JUDGE U OF SOUTHERN CALIF 
OI = RoW. CARLSON NASA@SPL 


BRIEF DESCRIPTION 

This experiment consisted of a 
sensitive between 200 and 800 A. 
the misston, this experiment was used to search for the 
Supersonic-to-subsonic transition region in the solar wind. 
During the Jovian encounters this experiment was used to look 
for evidence of an auroral ovel on the Jovian daysides to find 
the ratio of hydrogen to helium in the Jovian atmospheres and 
to find the temperature of the cuter portion of the Jovian 
ataosphere. Evidence of helium was found in the interplanetary 
regions indicating interactions between charged particles and 
neutral hydrogen. 


broadband photometer, 
Ouring the cruise phase of 


INTERPLANETARY PARTICLES 


~~ PIONEER 10+ SOBERMAN= 


INVESTIGATION NAME- ASTEROLD/METEOROID ASTRONOMY 


NSSOC ID- 72°012A-03 INVESTIGATIVE PROGRAM 
CODE El-4, SCIENCE 
INVESTIGATION DISCIPLINE (S) 
ASTRONOMY 
INTERPLANETARY DUST 
FERSONNEL 
PL = RK. SOBERMAN GENERAL ELECTRIC CO 
Ol - HA. 200K WASA-4SC 


BRIEF DESCRIPTION 

The overatl objective of this experiment (also carried on 
Pioneer 11) was to investigate dust particles and seteoroids in 
interplanetary space. It was essentially two experimentss 
using two different techniques. One method was to detect 
particles by the reflection of Light from theas and the other 


method was to detect them by thei¢ impacts. The objectives 
were to determine distances trajectorys velocitys relative 
sizes and flux of particles ranging in size from sinute 


particles a few meters from the telescope to distant asteroids. 
The equipment for the detection of reflection consisted of four 
non-imaging Ritchey-Chretien telescopes with primary eirrors of 
20-cm (8 in.) diameters and 25-cm (10 in.) focal length. fields 
of view (FOV) of 0.2 rad (8 deg) eache secondary optics. and a 
photoaultiplier tube. The tatter detects the reflected Light 
collected by the telescope. An event was recorded when at 
least three of the four telescopes saw the object. Entry and 
departure tiaes of the Light enabled determination of range and 
velocity. The equipment for the tmpact mode consisted of 13 
panels each containing 18 sealed cells» pressurized with argon 
and nitrogen gases covering 0.65 sq m (6.9 sq ft) of the back of 
the main antenna dish. Penetration by a particle resulted in 
loss of gas at a rate proportional to the size of the holes 
which would be selated to the particle mass and velocity. 
Penetrations were registered from particles as small as 1.£°8 
Ge 
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INVESTIGATION NAME= ASTEROID/METEORCIO ASTRONOMY 


NSSDC ID= T3+O019A-03 INVESTIGATIVE PROGRAM 


CODE EtL=-4, SCIENCE 


INVESTIGATION DISCIPLINE (S) 
ASTRONOMY 
INTERPLANETARY DUST 


PERSONNEL 


PI = RK. SOBERMAN GENERAL ELECTRIC CO 
Ol - HeAe OOK NASA-JSC 
BRIEF DESCRIPTION 
The overall objective of this experiment was to 
investigate dust articles and wmeteorocids in interplanetary 


space. I[t was essentially two experiments, using two different 
techniques. One «wethod was to ceteeg particles by the 
reflection of light from them, and the other method was to 
detect them by their impacts. The objectives were to determine 


distances trajectorys velocity» relative sizes and flux of 
particles ranging in size from minute particles a few meters 
trom the telescope to distant asteroids. The equipment for the 


detection of reflection consisted of 
Ritchey-Chretier telescores with 
in.) Giameters 25-cm (10 in.) focal lengths tields of view 
(FOV) of 0.2 rad (8 deg) each» secondary opticss and a 
photomultiplier tute. The Latter cetects the reflected Light 
collected by the telescopes. An event was recorded when three 
of the four telescopes saw the ckject. Entry and departure 
times of the Light enabled determination of range and velocity. 
The equipment fcr the impact ecce consisted of 13 fanels 
containing 18 seated celis,» pressurized with argon and nitrogen 
gase covering 0.65 sq m™ (6.9 sq ft) of the back of the main 
antenna dish. Peretration by a@ carticle resulted in lcss cf 
gas at a rate proportional to the holes which would be related 
to its mass and velocity. This experiment is similar to one on 
Pioneer 10. Since the cells on Pioneer 21 were siightly 
thicker than Pioneer 10+ the minimum mass particles detected 
were of slightly greater mass. 


tour non-imaging 
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INVESTIGATION NAME= METEOROID DETECTORS 


NSSDC 10- 72-012A~04 INVESTIGATIVE PROGRAM 
CODE EL-4%s» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
ASTRONOMY 
INTERPLANETARY DUST 
PERSONNEL 
Pl - WoH. KINARD NASAWLARC 
Ol - R«E. TURNER NASAWMSFC 
OL = Jame ALVAREZ NASA-LARC 
Of - D.H. HUMES NASA-LARC 
Ol - Rob. O'NEAL NASA-LARC 
BRIEF DESCRIPTION 
This experiment was designed to measure the number of 
meteoroid impacts cr the Picneer 1C spacecraft (and a similar 
one was on Pioneer 11)+ by means of 12 panels» each containing 


18 pressurtzed cellss mounted on the back of the antenna disk. 


The total expcsed area was 0.465 sq am. Each panel of 
gas-filled cells consisted of a 2.54E-5 @ (i-mil) thick and a 
5.08E-5 m (2-mild thick sheet of stainless steel welded 


together in such a way that many small pockets of gas were left 
between them. Whenever a pocket was punctured, the gas escaped 
and a cold cathcde device detected the loss. The rate of 
pressure loss indicated the size of the hole mades and thus the 
particle's mass ard incident energy could te determined. The 
combination of these data with trajectory data provided an 
indication of the spatiat density of the particles. The 
2.54£-5 m thick side of the gas panel was exposed to the 
interclanetary mediuges and penetraticns of the cells fro that 
side indicated encounters with particles having masses of 1 
Nanogram of more. 
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INVESTIGATION NAME- METEOROID DETECTORS 


NSSDC I1D- 73-O019A-C4 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
ASTRONCMY 
INTERPLANETARY OUST 
PERSONNEL 
PI + w.H. KINARD NASA@LARC 
Ol - J.M. ALVAREZ NASA-LARC 
OL ~ D.H. HUMES NASA@LARC 
BRIEF DESCRIPTION 


The Pioneer 11 meteoroid detection experiment attempted 
to detect the distribution in interplanetary space of 
meteoroids too small to be seen by Light-scatterirg techniques. 


Twelve panels» each containing 18 pressurized cells. were 
mounted on the back of the spacecraft antenna dish. The 
pressurized cells consisted of a 5.08e-S5S m thick stainless 


steel 
inner 


outer 
layers 
trapped between 


layer welded to a 2.54%e-5 m thick stainless steel 
with a taege number of small pockets of gas 
ther. Loss cf gas pressure from any cf the 
cells indicated a hits and the rate of gas loss indicated the 
size of the hole wade. Thuss the mass and incident energy ot 
each meteoroid particite could be obtaineds and when combined 
with the trajectory datas allowed the spatial density cf the 
metecroids to be determined. The ganels detected impacts of 
particles having a mass of greater than 1.E6-& g. The panels 
covered 0.46 sq ™ of exposed area cr Pioneer 11. Results tree 
this experiment were combined with those trom ai similar 
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experiment flown on Pioneer 10 to determine the range in mass 
of small particles on both the inner and outer boundaries and 
within the asteroid belt. 
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INVESTIGATION NAME~ ZODIACAL-LIGHT TWO-COLOR 


PHOTOPOLARIMETRY 
NSSDC ID- 72-012A-14 INVESTIGATIVE PROGRAM 
CODE EL-4, SCIENCE 
INVESTIGATION DESCIPLINE (S) 
ASTRONOMY 
PLANETARY ATMOSPHERES 
ZODIACAL LIGHT 
PERSONNEL 
Pl = Jel. wWEINEERG U OF FLORIDA 
OF - M.S. HANNER NASA~JPL 
BRIEF DESCRIPTION 
The Isaging Photopolarimeter (IPP) experiment (also 
carried on Pioneer 11) was used to obtain maps of the zodiacal 


Light distribution in two colorse blue (3900 to 4900 A) and red 
(5800 to 700¢ Ad). In each colors the maps were constructed out 
of the integrated-detector-response (1/64 of a roll pertod)ds 
spin-sean point-imaging data obtained by viewing through a 40 


by 40-mrad fiela~stop aperture. This work was performed 
during the ¢ruise portion of the mission, Detailed 
simultaneous radiometric and polarimetric maps of both sky 
colors were made as the spacecraft swept out a 360-deg clock 
angle swath, and the telescope and cptics were stepped in cone 


angle (the angle between spacecraft spin axis and the telescope 
optical axis). At each discrete cone anglers a 20-roll 
measurement cycle occurred» consisting of 10 rolis tor the 
accumulation of the data and for calibrations alternated with 


10-roll periods used for the telemetry of the data. During a 
data rolls the signats from four detectors (2/color) were 
integrated over a tine interval equal to 1/64 of the roll 
period. The four channels provided simultaneous measurements 
at two orthogonal polarization azimuths in the two spectral 
tands. The polarization was sampled parallel and perpendicular 
to the plane containing the spacecraft spin axis and the 
optical axis of the telescope. Radioactive calibration was 


provided by a radioisotope~activated phosphor source. 
data were fcrmatted to produce 
angle by 141 deg in cone angle. 


ALL such 
a sky maps 369 deg in ciock 
The experimental train for the 


1pPp package consisted of the following elements: (1) a 
nNear-diffraction-Limited 2.54-cm Maksutov catadioptric 
telescope (t/3.4)- (2) a focal plane wheel containing 
field-of-view aperturesse depolarizers» calibration sources 
etcoer 3) a molklaston prism to split light into two 
orthogonally polarized beamss (4) a 45-deg dichromatic mirror 
that reflected wavelengths less than 5500 A (blue beam) and 


transmitted all light of greater wavelength (red beam)s (5) tor 
each spectral beam (two polarizations). a tiltering coated 
relay Lens and folding mirrorss and (6) for each spectral beams 


two Bendix channeltron detectors (olues bialkati S-11 
phoatocathodess reds S-20 photocathodes) to register the 
intensity in each polarization component. 
wesenn= PICNEER lls WEINBER Gromer ne nnn nnn nn nnn nn nnn nnn renee ne 
INVESTIGATION NAME= ZODIACAL-LIGHT TWO-COLOR 
PHOTOPOLARIMETRY 
NSSOC 1D 73-019A°15 INVESTIGATIVE PROGRAM 
CODE EL-4+ SCIENCE 
INVESTIGATION DISCIPLINE (S) 
ZTODIACAL LIGHT 
PLANETARY ATMOSPHERES 
ASTRONOMY 
FERSONNEL 
PI = J.L. WEINBERG SPACE ASTRONOMY LAG 
Ol - M.S. HANNER NASA@JPL 


BRIEF DESCRIFTION 

The Imaging Photopolarimeter (IPP) experiment was used to 
obtain maps of the zodiacal Light distribution in two colors.» 
blue (3900 tc 4900 Ad and red (5800 to 7066 A). In each colors 
the maps were constructed out of the 
integrated-detector-response (1/64 of a roll period)s spin-scan 
point-imaging data obtained by viewing through a 40- by 40-mrad 
ftield-stop aperture. This work was performed during the cruise 
portion of the mission, In details simultaneous radiometric 
and polarimetric maps of the sky in both colors were made as 
the spacecraft swept out a 36C~-deg clock angle swathe and the 
telescope and optics were stepped in cone angle (the angle 
between spacecraft spin axis and the telescope optical axis). 
At each diserete cone angles, a 2C-roll measurement cycle 
occurreds consisting of 10 rolls for the accumulation of the 
data and for calibrations alternated with LO-roll periods used 
for the telemetry of the data. During a data rolls the signals 
trom tour detectors (2/cotor) were integrated over a time 
interval equal to 1/6% of the roll period. The four channels 
provided simultaneous measurements at two orthogonal 
polarization azimuths in the two spectral bands. The 
polarization was sampled parallel and perpendicular to the 
plane containing the spacecraft spin axis and the optical axis 
of the telescope. Radioactive calibration was provided by a 
radioisotope-activated phosphor source. ALL such data were 


formatted to produce a sky maps 360 deg in clock angle by 141 
deg in cone angle. The experimental train for the IPP package 
consisted of the following elements: ql)oa 
near-diftraction-linited 2-54°cn Maksutov catadicptric 
telescope (F735 422 (2) a focat plane wheel containing 
tield-of-view apertures, depolarizerss calibration sources 
etc.s (3) a Wollaston prism ta split the tight into twe 
orthogonally polarized beamss (4) a 45-deg dichromatic mirror 
that reflected wavelengths less than 5500 A (blue beam) and 
transmitted all Light of greater wavelength (red beam)s (5) fer 
each spectral heam (two polarizations) a filterings coated 
relay lens and folding mirrorse and (6) for each spectral beams 
two Bendix thannelttron detectors (blue - bialkali S11 
ghotceathodess rec - S720 phcetocathcdes) to register the 
intensity in each polarization component. (Note: a similar 
experiment was also aboard Pioneer 10.) Data include the 
interclanetary regicn. 
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Interplanetary Investigations 


INTERPLANETARY 


Plate 7. This is a collection of press release images of typical 
spacecraft designed solely to conduct investigations in interplanetary 
space. (A) Pioneer 5 investigated particles and fields in ciscytherean 
space, including solar flares and the solar wind. (B) Pioneer 6 
investigated interplanetary phenomena in ciscytherean space to within 
about 0.814 AU of the sun. (C) Pioneer 9 collected scientific data on 
the electromagnetic and plasma properties of the interplanetary medium. 
(D) Helios-A investigated the properties and processes in interplanetary 
space in the direction of and close to the sun. 
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Pioneer 6 


Pioneer 5 


Helios A 


Pioneer 9 


INTERPLANETARY INVESTIGATIONS 


INTRODUCTION 


There were seven missions which were designed solely to make investigations in 
interplanetary space. These were Pioneers 5, 6, 7, 8, and 9, and Helios-A 
and ~B. There were 54 investigations for which NSSDC has data or sources for 
obtaining data. These cover three categories which are (1) Particles and 
Fields, (2) Radio Science and Celestial Mechanics, and (3) Interplanetary 
Particles. Table 1 and Appendix C show the investigations in more detail. 
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SPACECRAFT 


AddtdeKankeeeaanRtadaeeaeees PIONEER Htekseterentenkanasarseane 


SPACECRAFT COMMON NAME~ PIONEER 5S 
ALTERNATE NAMES~ 1960 ALPHA ls 000627 


NSSDC ID- 60~-O001A 
LAUNCH DATE= 03/11/60 


LAUNCH SITE= CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE- THOR 


WEIGHT- 43. KG 


SPONSORING COUNTRY /AGENCY 
UNITED STATES 
UNITED STATES 


NASA-OSSA 
DOD “USAF 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE~ HELIOCENTRIC 
ORBIT PERIOD- 311.6 DAYS 


EPOCH DATE- 03/11/60 
INCLINATION- 3.35 DEG 


PEREAPSIS- 0.7061 AU RAD APOAPSIS~ 0.9931 AU RAD 
PERSONNEL 
PM = C.F. HALL CNLA)D NASAWARC 


BRIEF DESCRIPTION 


Pioneer § (1960 alpha 1) was a spin-stabilized space 


probe used to investigate interplanetary space between the 
orbits of earth ana Venus. The spacecraft measured magnetic 
field phenomenas sotar flare particless and ionization in the 


interclanetary regicn. The digital aata were trarsmitted at le 
8s and 64 bpsse depending on the distance of the spacecraft fros 
the earth and the size of the receiving antenna. weight 
Limitations on the solar ceils prevented continuous operation 
of the telemetry transmitters. About four operations of 25-min 
duration were scheduled per day with occasional increases 
during times of special interest. A total of 138.9 h of 
operation was ccapleteds and over 3 siilion binary bits of data 
were received. The major portion of the data was received at 
the Manchester and Hawaii tracking stations because their 
antennas provided gric reception. Pioneer 5 performed normally 
until April 30, 19€C» after which telemetry transmission tecare 


too infrequent for any significant addition to the data. The 
Spacecraft established a communications Link with the earth 
trom a record distance of 22.5 willicn mites on June 26+ 1960+ 


which was the last day of transmission. 


Rekhenkeeeeeeeenehekeeteeeee PIONEER GAkeenereded een nenetaeeen 


SPACECRAFT COMMON NAME~ PIONEER 6 
ALTERNATE NAMES= PICNEER~As 01641 
NSSOC ID- 65~105A 

LAUNCH DATE= 12/16/65 


LAUNCH SITE= CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= DELTA 


WEIGHT~ 146. KG 


SPONSORING COUNTRY/AGENCY 


UNITED STATES NASA-OSSA 

ORBIT PARAMETERS 
ORBIT TYPE= HELICCENTRIC EPOCH DATE= 07/15/75 
ORBIT PERIOD- 312.1 DAYS INCLINATION- 0.168 DEG 


PERITAPSIS~ 0.813 AU RAD APOAPSIS=~ 0.983 AU RAD 
PERSONNEL 

PM = C.F. HALLONLA)D NASA=ARC 

PS = Pe DYAL NASA~ARC 


BRIEF DESCRIPTION 


Pioneer € was the first in @ series of sclar-orbitirgs 
Spin-stabiltzeds solar-cetl and battery-powered sateitites 
designed to obtair measurements on a _ continuing basis of 


interplanetary phenomena trom widely separated points in space. 
lts experiments stuaied the positive ions and electrcns in the 
solar winds the interplanetary electron density (radio 
propagation experiment), solar and galactic cosmic rayse and 
the interplanetary magnetic field. Its) main antenna was a 
high-gain directional antenna. The Spacecraft was 
spin-stabilized at about 60 rpms and the spin axis was 
perpendicular to the ecliptic plane and pointed toward the 
scuth ecliptic pole. Gy ground commands one of five bit ratese 
one of four data formatss and one of four operating modes could 
be selected. The tive bit rates were 512+ 256+ 64+ 16 ana 8 
tps. Three of the four data formats contained primarily 
scientific data anc consisted of 32 seven-bit words per frase. 
One scientific data tormat was for use at the two highest bit 
rates. Another was for use at the three lowest bit rates. The 
third contained cata trom orly the radic propagation 
experiment. The fourth data format contained mainty 
engineering data. The four operating modes were real times 
telemetry stores duty cycte stores and memory readout. In the 
real-time modes data were sampleo and transmitted directly 
(without storage) as specified by the data format and bit rate 
selected. In the telemetry store modes data were stored and 
transmitted simultaneously in the format and at the bit rate 
selected. In the duty~cycle store modes a single frame ct 
scientific data was collected and stored at a rate of 512 bps. 
The time interval between the collection and storage of 
successive frases cculd be varied ty ground command betweer 2 
and 17 min to provide partial data coverage for periods up to 
19 he as Limited by the bit storage capacity. In the memory 
readout odes, data were read out at whatever bit rate was 
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appropriate tc the satellite distance from the earth. 


ReMERNEN HARE ARR SRE ReeRRARHEH PIONEER 7eteteeeeeeaeeeeeeeeeente 


SPACECRAFT COPMON KAME- PIONEER 7 
ALTERNATE NAMES= PIONEER=Bs 02398 
NSSDC I0~- 66-C75A 
LAUNCH DATE~ (8/17/66 


LAUNCH SITE~ CAPE CANAVERAL. 
LAUNCH VEHICLE= DELTA 


WEIGHT= 138. KG 


UNITED STATES 


SPONSORING COLNTRY/AGENCY 


UNITED STATES NASA~OSSA 
ORSIT PARAMETERS 
ORBIT TYPE- HELIOCENTRIC EPOCH DATE~ 02/12/76 
ORBIT PERIOD~ 402.9 DAYS INCLINATION 0.098 DEG 
PERIAPSIS~ 1.009 AU RAD APOAPSIS-~- 1.125 AU RAD 
PERSONNEL 
PM = C.F. HALL CNLA)D NASA~ARC 
PS - S.He WOLFE NASAWARC 


BRIEF DESCRIPTION 

Pioneer 7 was the second in a series of solar-orbitings 
spin-stabdilized, solar-cell and battery-powered satellites 
cesigned to obtain measurements of interplanetary phenomena 
trom widely separated points in space on a continuing basis. 
The spacecraft carried experiments to study positive ions and 
electrons in the solar winds, the interplanetary electron 
aensity (radio propagation experiment)» solar and galactic 
cosmic raysSs and the interplanetary magnetic field. Its main 
antenna was a high-qain directional antenna. The spacecraft 
was spin-stabilized at about 60 rpms and the spin axis was 
perpendicular to the ecliptic plane and pointed approximately 
toward the south ecliptic pole. by ground commands one of five 
bit rates» one of four data formats, and one of four operating 
modes could te selected. The five bit rates were Sl2e 256+ 64s 
162 and 8 bps. Three of the four data formats contained 
Erimarily scientific data and consisted of 32 seven-bit words 
fer frame. One scientific data format was used for the two 
highest bit rates. Another was used tor the three lowest bit 
sates. The third contained data from only the radio 
propagation experiment. The fourth data format contained 
mainly engineering data. The four operating modes were (1) 
real times (2) telemetry stores (3) duty cycle stores and (4) 
memory readout. In the real-time modes data were sampled and 
transmitted directly (without storage) as specified by the data 
format and tit rate selected. In the telemetry store moder 
data were stored and transmitted simultaneously in the format 
and at the bit rate selected. In the duty cycle store modes a 
single frame of scientitic data was collected and stored at a 
rate of S512 bps. The time period between which successive 
trames were collected and stored could be varied by ground 
command between 2 and 17 min to provide partial data coverage 
for periods up to 19 he as limited by the bit storage capacity. 
In the memory readout modes data were read out at whatever bit 
rate was appropriate to the satellite distance from the earth. 


AaAKERRARRARATAERRERNRERERER PIONEER Htesaeneanenanteeennesees 


SPACECRAFT COMMON NAME~ PIONEER 8 
ALTERNATE NAMES~ PIONEER=Ce 03066 
NSSOC ID= 67~-123A 

LAUNCH DATE 12/13/67 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE DELTA 


WEIGHT 146. KG 


SPONSORING COUNTRY /AGENCY 
UNITED STATES NASA-CSSA 
ORBIT PARAMETERS 
ORBIT TYPE- HELIOCENTRIC 
ORBIT PERICO~ 387.5 DAYS 


EPOCH DATE~ O9/LT/75 
INCLINATION= 0.CS7 DEG 


PERIAPSIS~- 0.992 AU RAD APOAPSIS=- 1.088 AU RAD 
FERSONNEL 

PM = C.FL HALL ONLA) NASA~ARC 

OS - J.H. WOLFE NASA~ARC 


QRIEF DESCRIPTION 


Pioneer & was the third in a series of solar-orbitings 
spin-stabilizeds solar-cell and battery-powered satellites 
designed to obtain measurements of interplanetary phenomena 


from widely separated points in space on a continuing basis. 
The spacecraft carried experiments to study the positive ions 
and electrons in the solar winds the interplanetary electron 
density: (radio propagation experiment), solar ano galactic 
cosmic rayss the interplanetary magnetic fields cosmic dusts 
and electric fields. Its main antenna was a high-gain 
directional antenna. The spacecraft was spin-stabilized at 
about 60 erpes, and the spin axis was perpendicular to the 
ecliptic plane and pointed toward the south ecliptic pole. By 
ground commands one of five bit ratess one ot four data 
formats, and one of four operating modes could be selected. 
The five bit rates were Si2- 256+ 64+ 164 and & bps. Three of 
the four data formats were used primarily for scientific data 
and consisted of 22 seven-bit words per frame. One scientific 


data format was used at the two highest bit rates. Another was 
used at the three lowest bit rates. The third was used fer 
data from only the radio propagation experiment. The fourth 
data format was used mainly for engineering data. The four 
operating modes were (1) real times (2) telemetry stores (3) 
duty cycle stcres and (4) menory readout. In the real-tine 
modes data were sampled and transmitted directly (without 


storage) as specified by the data format and bit sate selected. 
In the telemetry store modes data were stored and transmitted 
simultaneously in the format and at the bit rate selected. In 
the duty cycle store modes a single frame of scientific data 
was collected and stored at a rate of 512 bps. The time 
interval between the collection and storage of successive 
trames could be varied by ground command between 2 and 17 min 
to provide partial data coverage for periods up to 19 he as 
Limited by the bit storage capacity. In the memory readout 
modes data were read out at whatever bit rate was appropriate 
to the satellite distance from the earth. 


AMAAAARHANeAe eR RAR ReReReeREe PIONEER Gtsesanaenreneeneteankanh 


SPACECRAFT COMMON NAME PIONEER 9 
ALTERNATE NAMES PIONEER@Ds PL~634K 
03533 


NSSOC I0- 68-106A 
LAUNCH DATE 11/98/68 


LAUNCH SITE- CAPE CANAVERAL» UNITED STATES 
LAUNCH VEHICLE= DELTA 


WEIGHT~ 147. KG 


SPONSORING COUNTRY/AGENCY 
UNITED STATES NASA-OSSA 
ORBIT PARAMETERS 


ORBIT TYPE~ HELIOCENTRIC EPOCH DATE~ 02/27/76 


ORBIT PERLOD~ 297.6 DAYS INCLINATION~ 0.086 DEG 

PERIAPSIS~ 2.784 AU RAD APOAPSIS= 0.990 AU RAD 
PERSONNEL 

PM - C.F. HALL CNLA) NASA-ARC 

PS - Py, DYAL NASA~ARC 


BRIEF DESCRIPTION 
Pioneer 9 


was the fourth in a series of solar-orbitings 
spin-stabilizeds 


and solar-cell and battery-powered satellites 
designed to obtain measurements cf interplanetary phenomena 
trom widely separated points in space on a continuing basis. 
The Spacecraft carried experiments to study the positive ions 
and electrons in the solar winds the interplanetary electrcn 
density (radio propagation experiment)s solar and gatactic 
cosmic rayss the interplanetary magnetic tield» cosmic dusts 
and electric fields. Alsos a new coding process was 
ieplemented for Pioneer 9. Its wain antenna was a high-gain 
directional one. The spacecraft was spin-stabilized at about 
60 fpme and the spin axis was percendicular to the ecliptic 
plane and pointec toward the south ecliptic pote. Sy ground 
commands one of tive bit ratess one of four data formats. and 
one of four cperating modes could be selected. The five bit 
rates were 512s 256+ 64+ l6+ and & bps. Three of the four data 
formats contained prigarily scientific date and ccnsisted of 32 
sSeven-bit words per frame. One scientific data format was used 
at the two highest it ratess another was used at the three 
lowest bit ratess and the third contained data from only the 
radic-propagation experiment. The tcurth data format contained 


mainiy engineering data. The four operating amodes were 
real-time. telemetry-stores duty-cycle stores and memory 
readout. In the ceal-time modes data were sampled and 


transmitted directly (without storage) as specified by the data 
format and bit rate selected. In the telemetry-store mode, 
data were stored and transmitted simultaneously in the format 
and at the bit rate selected. In the duty-ecycle store moder a 
single frame of scientific data was collected and stored at a 
eate of 512 bps. The time period between collection and 
storage of successive frames could be varied by ground command 
between 2 and 17 win to provice partial data coverage for 
periods of up to 19 hs» as Limited by the bit-storage capacity. 
In the memory readout modes data were read out at whatever bit 
rate was appropriate to the satellite distance from the earth. 


RRRARR PENA A EERE Ree Ae ENeHHAH HELIOS-Atteeatteaaenateseeeeehetie 


SPACECRAFT COMMON NAME= HELIOS<-A 
ALTERNATE NAMES~ HELIO-As PL-T41A 
HELIGS 1 


NSSDC ID=- T4&=-O9TA 
LAUNCH DATE= 12/16/74 


LAUNCH SITE CAPE CANAVERAL s+ UNITED STATES 
LAUNCH VEHICLE= TITAN 


WEIGHT= 372.2 KG 


SPONSORING COUNTRY /AGENCY 
FED REP OF GERMANY 
UNITED STATES 


BMWE 
NASA-OSSA 
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ORBIT PARAMETERS 


ORBIT TYPE HELIOCENTRIC EPOCH DATE~ 01/16/75 


ORBIT PERIOQD- 196.15 DAYS INCLINATION= 0.02 DEG 

PERIAPSIS= 0.3095 AU RAD APOAPSIS= 0.985 AU RAD 
PERSONNEL 

PM A. KUTZER GES FUR WELTRAUMFORSCH 

PM = GW. OUSLEY NASA-GSFC 

PS - H PORSCHE DFVLR 

PS - JK. TRAINOR NASA-GSFC 
BRIEF DESCRIPTION 

Thts Spacecraft was one of a pair of deep space probes 

developed by the Federal Republic of Germany (FRG) ina 
cooperative program with NASA. Experiments were provided by 
scientists from both FRG and the U.S. WASA supplied the 


Titan/Centaur launch vehicle. The spacecraft was equipped with 
two booms and a 32-m electric dtpole. The payload consisted of 
a tluxgate magnetometer: electric and magnetic wave 
experiments, which covered various bands in the frequency range 
6 Hz to 3 MHzs charged-particle experiments, which covered 
various energy ranges starting with solar wind thermal energies 
and extending to 1 GevVs a zodiacal-light experiments and a 
micrometeoroic experiment. The purpose of the mission was to 
make pioneering measurements of the interplanetary medium from 
the vicinity cf the earth's orbit to 0.3 AU. The spin axis was 
normal to the ecliptics and the nominal spin rate was 1 rps. 
The outer spacecraft surface was dielectrics effectively 
(because of the sheath potential) raising the tow-energy 
threshold for the solar wind plasma experiment to as high as 
100 ev. Also, sheath-related coupling caused by the spacecraft 
antennae erecuced interference with the wave experiments. The 
Spacecraft was capable of being operated at bit rates from 4096 
to 8 bpse variable by factors of two. white the spacecraft was 
moving to perihelion, it was generally operated from 64 to 256 
bpss and near 0.3 AU» it was operated at the highest bit rate. 
Because of a deployment tailure of one axis of the 32-ms 
tip-to-tips. dipole antennas one axis was shorteds causing the 


antenna to function as a monopole. The major eftect of this 
anomaly was to increase the effective instrument thresholds. 
and to introduce additional uncertainties in the effective 
antenna Length. Instrument descriptions written by the 
experimenters were published (some in Germans some in English) 
in the jourral Raumfabrttorschungs ve 19% mn. Se 1975. 


ARAEERRERADHALRARERERAARERRR HELIOS“BPOR Ranke anne anenteeninheee 


SPACECRAFT COMMON NAME HELIOS-B 
ALTERNATE NAMES= HELIO-Bs PL=751A 
HELIOS 2 


NSSDC ID- 76-Q03A 
LAUNCH DATE= €4/15/76 


LAUNCH SITE- CAPE CANAVERAL «s UNITED STATES 
LAUNCH VEHEICLE- TITAN 


WEIGHT= 372.2 KG 


SPONSORING COUNTRY /AGENCY 
FED REP OF GERMANY 
UNITED STATES 


BMWF 
NASA~OSSA 


INITIAL ORBIT PARAMETERS 


ORBIT TYPE- HELIOCENTRIC EPOCH DATE= 07/21/76 


ORBIT PERIOD- 185.6 DAYS INCLINATION= QO. DEG 

PERIAPSIS~ 0.289 AU RAD APOAPSIS= 0.983 AU RAD 
PERSONNEL 

PMR Aw KUTZER GES FUR WELTRAUMFORSCH 

PM = GoW, OUSLEY NASA~GSFC 

PS - He. PORSCHE OFVLAR 

PS = J.H. TRAINOR NASA~GSFC 
BRIEF DESCRIPTION 

This spacecraft was one of a pair of deep-space probes 

developed by the Federal Republic of Germany (FRG) ina 
cooperative program with WASA. Experiments were provided by 
scientists from both FRG and the U.S. NASA supplied the 


Titan/Centaue launch vehicle. The spacecraft was equipped with 
two booms and a 32-m electric dipole. The payload consisted of 
a fluxgate magnetometers electric and magnetic wave 
experiments, which covered various bands in the frequency range 
6 Hz to 3 MHz; charged particle experiments. which covered 
various energy ranges starting with solar wind thermal energies 
and extending to 1 GevVs a zodiacal Light experiments and a 
micrometeoroid experiment. The purpose of the mission was to 


make pioneering measurements of the interplanetary sedium from 
the vicinity of the earth’s orbit to 0.3 AU. The spacecraft 
was spin stabtlized with the spin axis normal to the ecliptice 


and a nominal spin erate of 1 rps. 
with a conductive material, 
potential of typically 5 ev. 


The outer surtace was coated 
resulting in a plasma-sheath 
Sheath-related coupling caused by 


the spacecraft antennae produced interference with the wave 
experiments, but the character of the interference was 
different from that observed on the Helios-A spacecratt. The 
spacecraft was capable of being operated at bit rates of from 


4096 to 8 btps- variable by factors of two. While the 
Spacecraft was moving to perihelion, it was generally operated 
trom 64 to 286 bpss near 0.3 AU, it was operated at higher bit 
rates. Because of difticulty encountered with the high-gain 
antennas and scheduling conflicts with Vikings relatively fewer 
high-bit-rate data were obtained from Helios-B than were 
available frem Helios-A. Instrument descriptions written by 
the experiments are published (some in Germans some in English) 


in the journal Raumtabrtforschunge ve 196 ne. Ser 1975. 
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INVESTIGATION NAME= SOLAR WIND PLASMA FARADAY CUP 


NSSOC ID- 65-165A~-€2 INVESTIGATIVE PROGRAM 
CODE El~4s SCIENCE 
INVESTIGATION DISCIPLENECS) 
PARTICLES AND FIELDS 
SPACE PLASMAS 
PERSONNEL 
Plo - H.«S. BRIDGE MASS INST OF TECh 
OT = Asda LAZARUS MASS INST OF TECH 
ol - Fe. SCHERB U OF WISCONSIN 
BRIEF DESCRIPTION 


A multigrid Faraday cup with two semicirculare coplanar 


collectors was used to study solar wind ions and electrons. 
The instrument had 14 contiguousse energy-per-charge (E/a) 
chanrels between 75 and 9485 W fer positive ionss and fcur 


energy-per-charge channels between 90 and 1580 V for electrons. 
The instrument view axis was perpendicular to the spacecratt 
spin axis and parailel to the ecliptic plane. The tine 
Separating the two collectors lay in the ecliptic flare, 
enabling a rough determination of solar wind bulk flow 
perpendicular to the ecliptic plane. During every second 
Spacecraft rotation and at one voltage level, the sum of the 
currents from the collectors was obtained in 28 contigucus 
11.25-deg angular sectors (trom -&5 deg to 270 deg» with 0 deg 
being the spacecraft-sun Line). The eight measurements about 
the sun-earth line (-45 deg to #45 deg) were telemetereds but 
only the largest measurement in each succeeding 45-deg interval 
(45 deg to 270 deg) was telemetered. In additions during this 
rotation, the current from one of the collectors was measured 
in all twenty-eight 11.25-deg sectorss and the largest was 
identified and telemetered (both magnitude and sector). A 
complete set of fositive ion measurements and 
channel of electron measurements were completed 
The time between each 3S2-s group cf measurements 
the bit rate. For a more complete descriptions see 
Reser Va Tle pe 3787*379i «+ August 1966. 


one energy 
every 32 s. 
vartec with 
J. Geophys. 
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INVESTIGATION NAME= SOLAR WIND PLASMA FARADAY CUP 


NSSOC ID- 66-075A-02 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
PERSONNEL 
PI - HS. BRIDGE MASS INST OF TECH 


BRIEF DESCRIPTION 
A eultigrid 
collectors was 


Faraday cup with two semicirculars coplanar 
used to study solar wind fons and electrens. 
The instrument had 14 contiguous energy-per-charge channels 
between 75 and 9485 v tor positive fons and four 
erergy-per-charge channels betueen 115) and 1600 VV for 
electrons. The instrument view axis was perpendicular to the 
Spacecraft spin axis and parallel to the ecliptic plane. The 
line separating the two collectors Lay in the ecliptic plane. 
enabling a rough determination cf solar wird bulk flow 
perpendicular to the ecliptic plane. Ouring every second 
Spacecraft rotation and at one voltage levels the sum of the 
currents from the collectors was obtained in 28 contigucus 
12.25-deg angular sectors (from -4§ deg to 270 degs with 0 deg 
being the spacecraft-sun line). The eight measurements about 
the sun-earth Line (-45 deg to #45 deg) were telemetereds but 
only the largest measurement in each succeeding 45-deg interval 
(45 deg to 270 deg) was telemetered. In additions during this 
rotation the current from one of the collectors was measured tn 
alt twenty-eight 11.25-deg sectcrss and the largest was 
identified and telemetered (both magnitude and sector). A 
complete set of gositive fon measurements and one electron 
measurement were completed every 32 3. The time between each 
32-s) group of measurements varied with the bit rate. The 
experiment worked wall from Launch until it pecame inoperable 
in November 1972. For more complete informations see J. 
Geophys. Reser Ve The pp. STEIT-“S7TILs August 1966. 
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INVESTIGATION NAME~ SUPERIOR CONJUNCTION FARADAY ROTATION 


NSSOC ID- 65-105A-08 INVESTIGATIVE PROGRAM 


CODE EL-4s SCIENCE 


INVESTIGATION DISCIPLINE(S) 
HIGH ENERGY ASTROPHYSICS 
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PERSONNEL 
PIo=- G.S. LEVY NASA-JPL 
BRIEF DESCRIPTION 
This experiment utilized measurements of the polarization 
of the spacecraft telemetry signal to obtain measurements of 
the relative faraday rotation due to the interplanetary medium 
and the earth's ionosphere. 
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INVESTIGATION NAME= SUPERIOR CONJUNCTION FARADAY ROTATION 


NSSDC I0- 66-0754-08 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE(S) 
HIGH ENERGY ASTROPHYSICS 
PERSONNEL 
Pl - G.S. LEVY NASA~JPL 


BRIEF DESCRIPTION 

This experiment utilized measurements of the polarizatian 
of the spacecraft telemetry signal to obtain measurements of 
the relative Faraday rotation due to the interplanetary medium 
and the earth's ionosphere. 
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INVESTIGATION NAME= SOLAR PLASMA DETECTOR 


NSSDC ID- 68-100A-02 INVESTIGATIVE PROGRAM 
CODE EL-4s» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
SPACE PLASMAS 
PARTICLES AND FIELDS 
PERSONNEL 
Pl - JeHe WOLFE NASAWARC 
Ol - D.O. MCKIBBIN NASAWARC 


BRIEF DESCRIPTION 

A truncated hemispherical electrostatic analyzer (120-deg 
total paratlet-ptate curvature) with three contiguous current 
collectors was used to study the directional intensity of the 
electrons ano positive tons in the solar wind. [ons were 
detected in 30 logarithmically equispaced energy per unit 
charge (E/Q) steps from 150 to 15-000 V. There was an electron 
mode of operation in which etectrons were measured in 14 
logarithmically equispaced E/@ steps ranging from 12 to 1000 Vv. 


There was also a zero E/Qs or backgrounds step. The three 
collectors measured particles incident from three different 
contiguous angular intervals relative to the spacecraft 


equatorial 
measured 
Spacecraft 


plane (same as the ecliptic plane). Two collectors 
flux from 10 to 85 deg on either side of the 

equatorial plane, and the third measured flux in a 
20-deg interval centered on the spacecraft equatorial plane. 
As the spacecraft was spinnings fluxes were measured in 23 
possible 2-13/l6-deg-wide azimuthal angular sectors. Seventeen 
of these sectors were contiguous and bracketed the solar 
direction, The remaining six sectors were widely spaced. The 
instrument had three moves of data collection: polar scans 
azimuthal scans and maximum flux. At the two highest bit rates 


(S12 and 256 bps)» the polar-scan mode was alternated with the 
azimuthal scan mode at each E/@ step. In the polar-scan mode, 
all three collectors were observed, and the peak flux obtained 


and the azimuthal direction (to 2-13/16 deg) of the observation 
were reportes for each collector. In the azimuthal scan modes 
the peak flux observed in the 23 azimuthal sectors was recorded 
for the central cotlector at each E/Q@ step. At the low bit 
fates (64+ 164 and 8 bps)» the maximum flux mode was used at 
each E/@ step followed by either (1) for jonss a polar scan and 
an aziauthal scan at that E/@ step where the peak flux 
Measurement during the maximum flux mode was obtaineds or (2) 


for electronss a polar sean and an azimuthal scan at E/@ = 100 
ve In the maximum flux modes only the central collector was 
observeds and the peak flux obtained and the azimuthal 


direction (to 2-13/16 deg) of the observation were reported. A 


complete set of measurements consisted of seven sets of ion 
Measurements (at each E/Q@ step) and one set of electron 
Measurements (at each E/Q@ step). At the high bit rates (512 
and 256 bps) one set af ion measurements took 62 $s and one set 


of electron measurements 38 s. At the low bit rates (64, 16+ 
and 8 bps)s one set of ion measurements took 37 s and one set 
of electron measurementss 25 s. At 64 bpse a complete set of 
weasurements (seven ions plus one electron) was taken and 
telemetered every 402.5 s. At 16 bpss it took 1610 se* ands at 
8 bos, it took 3220 s. 
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INVESTIGATION NAME PLASMA DETECTORS 


NSSOC I1D- 74-097A-09 INVESTIGATIVE PROGRAM 


CODE EL~a/CO~OPs SCIENCE 


INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
SPACE PLASMAS 


PERSONNEL 


PI = HeR. ROSENBAUER MPI-AERONOMY 
Ol oH. PELLKOFER MPISEXTRATERR PHYS 
Ol + J.H. WOLFE NASAWARC 


BRIEF DESCRIPTION 

This experiment (E1) employed three plasma analyzers ter 
positive ions and one for electrons. ALL detectors were 
mounted normal to the spin axis. Positive fons with energy per 
charge within the range 0.155 to 15.32 kev/Q@ were measured in 
two angular dimensions using a combination of a hemisphericats 
@ quadrisphericals and a sinusoidally shaped electrostatic 
analyzer. Electrons with energy from 0.5 to 1660 eV were 
measured with a hewispherical electrostatic aralyzer in one 
dimension. The experiment operated in several modess with 
differing time resclution depending itn detail on telemetry 
format and satellite bit rate. Tycical time resctution was cr 
the order of a minute. Alsos whenever the special shock alarm 
mode was triggered by experiments “04 or “Ol, 
high-time-resolution plasma data for a period before and after 
the event was recorded into spacecraft memory for later 
transmission. Because the spacecraft body was dielectric, 
sheath potentials of up to 100 eV degraded the usefulness of 
data taken in the lower electrcr-energy channels. This 
phenomenon was judged to have minimal effects on the usefulness 


of the ion data. For more detailed information see p. 226 af 
Raumfahrtforschungs v. 196 mn. 5s 1975. 
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INVESTIGATION NAME= PLASMA DETECTORS 


NSSOC ID- T6~O03A-09 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-0P., SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTECLES AND FIELOS 
PERSONNEL 
PI - H~R. ROSENBAUER MPI -AERONOMY 
Ol - 4H. PELLKOFER MPI-EXTRATERR PHYS 
Ol - J.H. WOLFE NASA@ARC 


BRIEF DESCRIPTION 

This experiment (E1) employed three plasma analyzers for 
pcsitive ions ano one for electrons. ALL detectors were 
mounted normal to the spin axis. Positive ions with energy fer 
charge within the range 0.155 to 15.32 keV¥/Q were measured in 
two angular dimensions using a combination of a hemispherical, 
@ quadrisphericals and a sinusoidally~shaped electrostatic 
analyzer. Electrons with energy from 0.5 to 1660 eV were 
measured with a hemispherical electrostatic analyzer in one 
dimension, The exceriment operatec in several modes with 
differing time cesolution depending in detail on telemetry 


format and sateilite bit rate. Typical time resolution son 
the order of a minute. Also»e whenever the special shock alarm 
ecde was triggered by experiments 04 or -O1l- 


high-time-resolution plasma data for a period starting before 
and ending after the event were recorded into spacecraft memory 
tor Later transmission. Gecause the spacecraft body was coated 


with a conductive coatings the sheath potentials were atout 5 
eVse causing far tess degradation in the usefulness of data 
taken in the lower electron energy channels than on the 


Helics-A spacecrafts and almost no effect on the ton data. 
more detailed information see p. 
194 nm. Sr 1975. 


Fer 
226 of Raumfahrtforschungs v. 
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INVESTIGATION NAME= SOLAR WIND PLASMA WAVE 


NSSDC ID+ T74-O97A-C4 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OP, SCIENCE 
ENVESTIGATION DISCIPLINE (S) 
IONOSFHERES AND RADIO PHYSICS 
PARTICLES ANO FIELDS 
PERSONNEL 
PL = DA. GURNETT U OF IOWA 
Ol - Pade KELLOGG U OF MINNESOTA 
Ol - S.J. BAUER GRAZ U 
OI - R.G. STONE NASA-GSFC 
BRIEF DESCRIPTION 
This experiment (&5a) shared the 32 ms tip-to-tip 
electric antenna with experiments ~05 and -06. The instrument 


consisted of a t6-channel spectrum aralyzer with approximately 


Logarithmically equispaced center frequenciess 16 log 
compressorss 16 R-C integrators for averaging the log 
eccmpressed electric field awplituce between readoutss and 16 


peak detectors which were reset after readout. The 16 averages 
and 16 peak log values were sampled almost simultaneously. The 
channels covered the frequency range of about 20 Hz to 20C kHze 


with four chanrels per decade of frequency. The leg 
compressors had a cynamic range Cf 100 dB. Sampling rate 
depended in detail on the spacecraft bit rate and telemetry 
tcrmat. The fastest reat~tire teleretered rate was for 16 
averages and 16 pesk values to be sampled every 1.125 s. 
whenever a very strong signal was detected in a pre-selected 
channels the shock alarm data mode was initiated in which the 
electric field spectrums magnetic fields and plasma data were 
tecorded into spacecraft memory for a period starting before 
and terminating after the triggering signal time. The manxiaum 


108 


sampling rate of the spectrum 
Samples per s for each channel. One half of the dipole antenna 
tailed to extend properly and was short circuited to the 
Spacecratt ground. The sesultant configuration was that of a 
monopole which was calculated to have an effective Length of 
approximately 8 m, The primary detrimental effects were the 
loss of 6 cB in E field sensitivity due to the shortened 
antenna and the increase in the 178 kHz channel by 25 dB. 
solar celt and sheath effects caused interference in the lowest 
6 channelS (which was tess severe with increasing channel 
frequency). For more details» see J. Geophys. Res.s Vv. 82+ pe 
e520 1975+ and pe 245-247 of Raumfahettorschung, v. 196 A. Se 
1975. 


data in this mode was 14.2 
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INVESTIGATION NARE- SOLAR WIND PLASMA WAVE 


NSSDC ID- 76-G035A~-04 INVESTIGATIVE PROGRAM 
CODE EL~4/CO-0Ps SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
TONOSPHERES AND RADIO PHYSICS 
PERSONNEL 
PI = 0.A. GURNETT UOF IOWA 
Ol - Pode KELLOGG U OF MINNESOTA 
Ol - S.J. BAUER GRAZ U 
OI - RG. STONE NASA-GSFC 
BRIEF DESCRIFTION 
This experiment (E5a) shared the 32-me tiprto-tips 
electric antenna with experiments +05 and -06. The instrument 
consisted of a if-channel spectrum analyzer with approsimately 
logarithmically equispaced center frequencies, 16 log 
compressors. 16 R-C integrators for averaging the 
log-compresseds electric field amplitude between readoutss and 
16 peak detectors which were reset after readout. The 16 
averages ano 16 peak log vatues were sampled almost 
simultaneously. The channels covered the frequency range of 
about 20 Hz to 200 kHzs with four channels per decade of 


frequency. The log compressors had a dynamic range Cf 100 dB. 
Sampling rate depended in detail on the spacecraft bit rate and 
telemetry format. The fastest real-time telemetered rate was 
for 16 averages and 16 peak values to be sampled every 1.125 S$. 


Whenever a very strong signal was detected in a pre-selected 
channels the shock alarm data mode was initiated in which the 
electric field spectrums magnetic fields and plasma data were 
recorded into spacecraft memory for a period starting before 
and terminating after the triggering signal time. The maxinua 


sampling rate of the spectrum data in this mode was 14.2 
samples per s for each channel. Interferences caused by solar 
celt noises cccurred primarily in the lowest six channels» and 


harmonics were related to the spin frequency and the spacecraft 


sheath. Howevers a combination of factorss including the 
froper deployment of the dipote antenna and the conductive 
Spacecraft coatings resulted in data from this spacecraft being 
of higher quality than data from Helios-A. For further 
details, see pp. 245-247 of Raumfahrtforschungs ve 194 ne Se 
1975. 
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INVESTIGATION NAME= PLASMA WAVE DETECTOR 


NSSOC I0- 67°123A-07 INVESTIGATIVE PROGRAM 
CODE EL-4» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
PERSONNEL 
PI - Fel. SCARF TRY SYSTEMS GROUP 
OI - 1.4m. GREEN TRW SYSTEMS GROUP 


BRIEF DESCRIPTION 

Electrostatic and electromagnetic plasma waves were 
measured in the solar wind near 1 AU using an unbalanced dipole 
antenna. The 423-MHz Stanford University antennas which served 
as the senscr, was capacitively coupled to three channels. 
Channel 1 was #@ 15 % bandpass filter centered at 400 Hzs a 
typical interplanetary electron cyclotron frequency. Channel 2 
was a 15 % bandpass filter centered at 22 kHzse a typical 
interplanetary electron plasma frequency. The broadband 
channel from 100 Hz to 100 kHz was fed into a count rate meter 
that measured the number of positive going pulses per unit time 
having amplitudes large enough to cross the present trigger 
level, The trigger level was varied in 16 steps per telemetry 
sequence. The trigger levels together with the count rate at 
each level gave a measure of the broadband power spectrum, 
Almost all of the time this measurement amounts to the power 
spectrum at near 100 Hz. At the highest telemetry rate of 
Pioneer 8 this sequence was repeated every 7.47 @in. 


PIONEER 
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INVESTIGATION NAME~ ELECTRIC FIELD DETECTOR 


NSSDC ID- 68-100A-07 INVESTIGATIVE PROGRAM 
CODE EL=~4- SCIENCE 
INVESTIGATION DISCIPLINECS) 
PARTICLES AND FIELDS 
SPACE PLASMAS 
PERSONNEL 
PI = F.L. SCARF TRw SYSTEMS GROUP 
Ol - I.M. GREEN TR SYSTEMS GROUP 
Ol = GoM. CROOK GAINES M. CROOK ASSOC 
OL = Row. FREDERICKS TRW SYSTEMS GROUP 
BRIEF DESCRIPTION 
Electrostatic and electromagnetic plasma waves were 
weasured in the solar wind near 1 AU using an unbalanced 
electric dipole antenna. The 423-MH2 Stanford University 
antennas which served as the sensors was capacitively coupled 
to three telemetry channels. Channel 1 was a 15 % bandpass 
tilter centered at 400 Hz» and charnel 2 was a 15 % bandrass 


tilter centered at 3¢ kHz. These channels were each sampled 64 
times per telemetry sequence. Channel 3 was a broadband 100-Hz 
tc 100-kHz channel. The broadband channel was fed into a 
count-rate meter that measured the number of cositive-goirg 
pulses per unit time having amplitudes large enough to cross 
the present trigger level. The trigger level was varied 
through eight steps» eight times per telemetry sequence. The 
trigger levels,» together with the count rate at each level, 
gave a measure of the broadband power spectrum. Due to ambient 
conditions, these 
100 Hz. The telemetry sequence was 
intervals from 7 min 28 s to 472 min 52 se. 


data usually represented the power at about 
repeated 


over tire 
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INVESTIGATION NAME~ ELECTROSTATIC ANALYZER 


NSSOC I1D= 68-105A-°C6 INVESTIGATIVE PROGRAM 

CODE EL-%» SCIENCE 
INVESTIGATION DISCIPLINE(S) 

PARTICLES AND FIELOS 

PERSONNEL 

PI - J.H. WOLFE NASAARC 
BRIEF DESCRIPTION 
A quadrispherical electrostatic analyzer with eight 


contiguous current collectors was used to study the directional 
intensity of electrons and positive ions in the solar wind. 
Ions were detected in 16 logarithmically equispaced 
energy~per-charge (E/Q) steps from 2060 to 10-000 V. There was 
an electron moce of operation in which electrons were measured 
in eight logarithmically equispaced £/@ steps ranging from 1 to 
soo Vv. The eight collectors measured particles incident trom 
eight different ccntiguous angular intervals relative to the 
spacecraft equatorial plane (same as the ecliptic planed. 
There were four 15-deg intervals, tuo 20-deg intervals, and two 
3t-deg intervals. As the spacecraft was spinnings fluxes were 
measured in 15 azimuthal angular sectors. Eight of these 
sectors were 5-5/8 deg wides were contiguouss and bracketed the 
solar direction. The remaining seven sectors were 45 deg wide. 
Three different modes of data collection were used. At the 
highest bit rate (512 bps)» the full scan mode was alternated 
with the maximum flux mode at each E/@ step. In the full scan 
modes, the maximum flux observed in each of the 15 azimuthal 
sectors as the spacecraft rotated was recorded for a given 
single collector at a given E/Q step. bduring 24 successive 
operations of the full scan mode (48 spacecraft revolutions). 
the 16 ion E/Q steps and eight electron E/Q steps were 
exercised for a given collector. During eight successive such 
periodss each of the eight collectcrs was exercised. The full 
cycle of full scan mode data required 400 spacecraft 
revolutions (about 400 s). Such cycles were repeated without 
irterruption at the high bit rate. In the maxieum flux mode, 
for the E/@ step used in the preceding revolution of full scan 
mode operations all collectors were observed for one 
revolutions and the maxiaum flux observed was reporteds along 
with the number of the collectcr that observed it and the 
angular direction (2-13/16-deg resolution) of the obserwation, 
At the next highest bit rate (256 bes)» the short-scan mode was 
alternated every spacecraft revolution with the maximua-flux 
mode. The short-scan mode was the same as the full-scan mcdes 
except that only the peak flux in each of the eight 
5-5/8-deg-wide azimuthal sectors was recorded. Thuss this 
cycle also tock 4006 spacecraft revolutions. At the low bit 
fates (64> 162 and 8 bps)» the maximum flux mode alone was 
used. Thuse no azisuthal distributicns were measured, At the 
low bit rates, it took 32 s for a complete set of fon 
measurements and 16 s for a ccmplete set of electecn 
measurements. At 64 bpse the ion and electron measurements 
were taken and telemetered every 34 s. At 16 bpse they were 
taken and telemetered every 336 8. At 8&8 bps» they were taken 
and telemetered every 672 s. 
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INVESTIGATION NAME= ELECTROSTATIC ANALYZER 
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NSSDC ID- 66-075A-03 INVESTIGATIVE PROGRAM 
CODE ELm4%- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
SPACE PLASMAS 
PERSONNEL 
PL - JeHe WOLFE NASA-ARC 
Ol - RaW. SILVA TRW SYSTEMS GROUP 


BRIEF DESCRIPTION 

A quacrispherical electrostatic analyzer with eight 
contiguous current collectors was used to study the directional 
intensity of the electrons and positive tons in the solar wind. 
Tons were detected in 16 logarithmically equispaced energy per 
unit Charge (E/@) steps from 200 to 10-000 V. There was an 
electron mode of operation in which electrons were measured in 
eight logarithmically equispaced energy per charge steps 
fanging from @ to S500 Vv. The eight collectors measured 
particles incident from eight different contiguous angular 
intervals relative to the spacecraft equatorial plane (same as 
the ecliptic plane). There were four 15-deg intervals. two 
20-deg intervals,» and two 30-deg intervals. As the spacecraft 
was spinnings fluxes were measured in 15 azimuthal angular 
sectors. Eight of the these sectors were 5-5/8 deg wides were 
contiguouss and tracketed the solar direction. The remaining 
seven sectors were 45 deg wide. theee different modes of data 
cotlection were used. At the highest bit rate (512 bps). the 
full scan mode was alternated with the maximum flux sode at 
each Esa step. In the full sean modes the maximum flux 
observed in each of the 15 azimuthal sectors as the spacecratt 
rotated was recorded for a given single collector at a given 
E/Q step. Curing 24 successive operations of the full scan 
mode (48 spacecraft revolutions), the 16 ion E/@ steps and 
eight electron E/@ steps were exercised for a given collector. 
During eight successive such periodse each of the eight 
collectors was exercised. The full cycke of full scan mode 
data required 400 spacecraft revolutions (about 400 5). Such 
cycles were repeated without interruption at the high bit rate. 


In the maximum flux mode, for the E/Q step used in the 
preceding revolution of full scan mode operations all 
collectors were observed for one revolutions and the maximum 
flux observed was reported along with the number of the 
collector that observed it and the angular direction 
(2-13/16-7deg resolution) of the observation. At the next 


highest bit rate (256 bps). the short scan mode was alternated 
every spacecraft revolution with the maximum tlux mode. The 
short scan mode was the same as the full scan- except that only 
the peak tlux in each of the eight S-5/8-deg-wide aziruthal 
sectors was recordeds thuss this cycle also took 400 spacecraft 


revolutions. At the low bit rates (64+ 16+ and 8 bps)es the 
®axiaum tlux mode alone was used. Thuss no azimuthal 
distributions were measured. At the low bit ratess it took 32 
s toe a comptete set of ion measurements and 16 $ for a 


complete set of electron measurements. At 64 bps» the ion and 
electron measurements were taken and telemetered every 54 s. 
At 16 bps» they were taken and telemetered every 36 s. At 8 


bpss they were taken and telemetered every 672 s. 
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INVESTIGATION NAME~ ELECTROSTATIC ANALYZER 


NSSDC 1D- 67-2123A-02 INVESTIGATIVE PROGRAM 
CODE EL-4%» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
SPACE PLASMAS 
PERSONNEL 
Pl - J.H. WOLFE NASA@ARC 
Ol - 0.0. MCKIBBIN NAS AARC 


BRIEF DESCRIPTION 

A truncated hemispherical electrostatic analyzer (i20-deg 
total parallel plate curvature) with three contiguous current 
collectors was used to study the directional intensity of the 
electrons and positive tons in the solar wind. Ions were 
detected in 30 logarithmically equispaced energy per unit 
charge (£/G) steps from 150 to 15-0006 V. There was an electron 
mode of cperation in which electrons were measured in 24 
logarithmically equispaced E/Q@ steps ranging from 12 to 1000 V. 


There was also a zero E/Qs of backgrounds step. The three 
collectors measured particles incident from three different 
contiguous angular intervals relative to the spacecraft 


equatorial 
measured 
spacecraft 


plane (same as the ecliptic planed). Two collectors 
tlux from 19 to 85 deg on eftther sige of the 

equatoriat planes ana the third measured flux in a 
20-deg interval centered on the spacecraft equatorial plane. 
As the Spacecraft was spinnings fluxes were measured in 23 
possible 2-13/16-deg wide azimuthal angular sectors. Seventeen 
of these sectors were contiguous and bracketed the solar 
direction. The remaining six sectors were widely spaced. The 
instrument had three modes of data collections polar scans 
azimuthal scan, and maximum flux. At the two highest bit rates 


(§12 and 25€ bps) the polar scan mode was alternated with the 
azimuthal scan mode at each E/@ step. In the polar scan mocer 
all three collectors were observeds end the peak flux obtained 


ang the azimuthal direction (to 2°13/16 deg) af the observation 
were reported for each collector, In the azioauthal scan moder 
the peak thux observed in the 23 azimuthal sectors was recorded 
for the central collector at each E/@ step. At the low bit 


rates (6% 16 and & bps)» the maximum flux mode was used at 
each £/@ step followec by either (1) for fonss a polar scan and 


an azimuthal scan at that E/@ step where the peak flux 
Measurement during the maximum flux sode was obtaineds or (2) 
tor electronss a pclar scan and an azimuthal scar at E/Q = 190 


Ve In the maximum flux modes only the central collector was 
observed» and the peak flux obtained and the azimuthal 
direction (to 2-13/16 deg) of the observation were reported. A 
complete set of seasurements corsisted of seven sets cf ion 
Measurements (at each E/@ step) and one set of electron 
measurements (at each E/Q step). At the high bit rates (512 
and 256 bps) one set of ion measurements took 62 s and one set 
of electron measurements 38 s. At the low bit rates (64+ 16+ 
and 8&8 bps)» one set of ion measurements took 37 s and one set 
of electron measurements 28 s. At 64 bps»s a complete set of 
Measurements (sever ions plus one electron) was taken and 
telemetered every 462.5 s. it took 1610 ss» ands at 
8 bpse it took 3220 s. 


At 16 bps- 


~ HELIOS-A, KEPPLER-~~ 


INVESTIGATION NAME~ ENERGETIC ELECTRON AND PROTON DETECTOR 


NSSDC 10- 74-O9TA-120 INVESTIGATIVE PROGRAM 
CODE EL-8/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINECS) 
PARTICLES AND FIELOS 
PERSONNEL 
Pl~€. KEPPLER MPI-AERONOMY 
ol - B. WILKEN MPI-AERONOMY 
OL © Dade WILLIAMS -NOAAWERL 
BRIEF DESCRIPTION 
The objective of the experiment (E8) was to study the 
origin and the distribution mechanism of Low-energy electrons 
and protons, The instruments a magnetic spectrometers 


consisted of sin sericonductor detectcrs with the field of view 
in the plane of the ecliptic. Species separation was achieved 
by an inhomogeneous magnetic field oriented perpendicular to 
the particle path. Four electron and two proton detectors 
measured electrons from 20 tc 1000 ke¥ and protcns from 80 to 
1000 kev. The proton measurements were made with a 
twor-detector telescope eaploying coincidence and 
anticoincidence logic. Both particle species were measured in 
16 energy channels through pulse-height analysis. For further 
information see pp. 261-2635 of Rauatahrttforschungs ve 194 ne Se 
1975. 


INVESTIGATION NAME= ENERGETIC ELECTRON AND PROTON DETECTOR 


NSSDC I1D- 76-003A~-10 INVESTIGATIVE PROGRAM 
CODE EL-*4/CO*0P.s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES ANO FIELDS 
PERSONNEL 
PlL-€. KEPPLER MPI-AERONOMY 
or -B8. WILKEN MPI-AERONOMY 
Ol - Dad. WILLIAMS NOAAWERL 


BRIEF OESCRIPTION 


The objective of the experiment (£8) was to study the 
origin and the distribution mechanism of low-energy electrons 
and protons. The instrusents a magnetic spectrometers 


consisted of six semiconductor detectors with the field of view 
in the plane of the ecliptic. Species separation was achieved 
by an inhomogeneous magnetic field oriented perpendicutar to 
the particle path. Four electrce and two preton detectcrs 
measured electrons from 20 to 1900 ke¥ and protons from 80 to 
10900 kev. The proton measurements were made with a 
two-detector telescope eaploying coincidence and 
anticoincidence lcgics. Both particle species were measured in 
16 energy channels through pulse height analysis. For turther 
information see pp. 2617263 of Raumfahrtforschunge ve. 196 ne Se 
1975. 


PIONEER 


Be NESS mmm enn ens nme nnn wen www nnn ne nn= eee = 


INVESTIGATION NAME UNIAXIAL FLUXGATE BAGNETOMETER 


HSSOC ID- 65-205A-01 INVESTIGATIVE PROGRAM 
CODE El~4s SCIENCE 
INVESTIGATION OISCIPLINE(S) 
PARTICLES AND FIELDS 
PERSONNEL 
PI - N.F. NESS NASA@GSFC 


BRIEF DESCRIPTION 

A singles bco@#-mounted 
with a dynamic range of plus 
B.25-nTt resolutions obtained 


measurement by means of three 


uniaxial tluxgate magnetometers 
or minus 64 nT and plus of minus 
a complete vector magnetic tielid 
measurements taken at equal time 
intervals during each spacecraft spin period Cagproximately 1 
s). At telemetry bit rates less than ce equal to 16 bos. 
averages were computed on board for transmission to earth. The 
instrument worked well from Launch to July 6 1970. No useful 
data were obtainec after that date. For further detailss see 


110 


Ness et alae J. Geophys. Reser ve Tle pe 3305+ 1966. NSSOC hes 
alt the useful data that exist from this investigation. The 
erratic coverage after Septeaber 1967 resulted in no useful 


data being reduced after that period. 
cnenrete PIONEER 


Te NESS conn n ewww enna nnn n nnn ween ene wececena= 


INVESTIGATION NAME SINGLE*AXIS MAGNETOMETER 


NSSOC IO" 66°075A-01 INVESTIGATIVE PROGRAR 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELOS 
PERSONNEL 
PI - NLF. NESS NASA-GSFC 


BRIEF DESCRIPTION 
A single, 


booa-mounteds uniaxial fluzgate magnetometers 
with oa 


dynamic range of plus or minus 32 oT and plus or minus 


0.125-nT resolutions, obtained a vectOr magnetic field 
measurement by means of three scalar measurements taken at 
equal time intervals during each spacecraft spin period 


(approximately 13). At telemetry bit rates less than or equal 
to 16 bpse time-averaged field data were returned from the 
spacecraft. The detector performed well until February 1969, 


after which no further data were obtained. for further detaiis 


see Mariani et als J. Geophys. Resee ve 756 pe 603Te 1970. 
NSSDC has all the useful data that exist from this 
investigation. 

= -~ PIONEER 8s NESS~ Srna s == 


INVESTIGATION NAME SINGLE*AXIS MAGNETOMETER 


NSSOC ID- 67°123A-01 INVESTIGATIVE PROGRAM 


CODE EL-4/CO-0Ps SCIENCE 


INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 


FERSONREL 
PI - N.F. 
Or ~ S.C. 
Ol - F. 


NESS 
CANTARANO 
MARIANI 


NASA~-GSFC 

CNRe SPACE PLASMA LAB 

U OF ROME 

BRIEF DESCRIPTION 

A singles boorm-mounted uniaxial fluxgate magnetometers 
mode-dependent ranges of plus or minus 32 nT and plus or 
96 nT and corresponding resolutions of plus or minus 
nT and plus or minus 0.375 nT. obtained a vector magnetic 
field measurement by means of three meas ents taken at equal 
time intervals during each spacecraft spin pertod 
(approximately 1s). At telemetry bit rates less than or equat 
to 16 bpSs averages were computed on board for transaission to 

earth. For further details.» see Mariant and Ness» J. Geophys. 


ReSae Ve The Pe 56336 1969. NSSOC has all the useful data 
that exist from this investigation. 


with 
einus 
0.125 


eewecse PIONEER 
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INVESTIGATION NAME= TRIAXIAL MAGNETOMETER 


NSSOC ID- 68*106A-01 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
PERSONNEL 
Pl - €.P. SONETT U OF. ARIZONA 
Or ~ 0.8. COLBURN 


NAS AARC 


BRIEF DESCRIPTION 
A boom-mounteds 
to study the 
fluctuations. The 
axis parallel to 


triaxial fluxgate magnetometer was used 
interplanetary @agnetic field and its 

sensors were orthogonally mounted with one 
the spacecraft spin axis. Upon commands a 
motor interchanged a sensor in the spin plane with the sensor 
along the spin axise enabling inflight determination of zero 
levels. Every 24 hourss the instrument was commanced into a 
self-calibrate sequences and this was often repeated after the 
sensors were flipped. The instruments which had a dynamic 
range of plus or minus 200 nt with a resolution of plus or 
minus 0.2 nls was capable of inflight demodulation of the 
signals received from the two sensors in the spin plane. Each 


magnetic field component was digitized into a 10-bit telemetry 
word, Nine magnetic tield components» comprising three 
magnetic field vectors. were transmitted in each spacecraft 


telemetry frame. 


wre HELIOS“Ae NESSoon-eeem 


INVESTIGATION NAME* FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS 


NSSDC ID- 74-*097A-02 INVESTIGATIVE PROGRAM 


CODE EL*4/CO-0Ps SCIENCE 


INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 


PERSONNEL 


PI - N.F. NESS NASA-GSFC 
Ol - Fe. MARIANI U OF ROME 
OI = &.F. B8URLAGA NASA-GSFC 
Or - $.C. CANTARANO CNR» SPACE PLASMA LAB 


BRIEF DESCRIPTION 

This experisnent 
triaxial-fluxgate 
switch system 
minus to plus 


({E3) consisted of a 
magnetometer. An automatic inflight range 
selected the optimum of four ranges that vere 
16+ 48+ 144, and 432 nT per sensor. These had 
corresponding digitization resctuticns of minus to plus 0.034 
0.09- 04284 and 0.84 nT. A sensor flipper was actuated every 
36 h to assist in sensor zero Level determination, For 
telemetry bit rates above 256 bess vector measurements were 
made at rates between 1 and 16 per sve depending on bit rates. 
At lower bit fratess averages and variances were computed on 
board for transmission to earth. 


boor-mounteds 


woe = HELIOS“Bys NESS meron n enn en nn ce ne nnn enn n nn nnn weneneeee 
INVESTIGATION NAME~ FLUXGATE MAGNETOMETER FOR AVERAGE FIELOS 
NSSDC ID> 76-003A*C2 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OPs. SCIENCE 
INVESTIGATION DISCIFPLINECS) 
PARTICLES AND FIELDS 
PERSONNEL 
PI- NF. NESS NASA-GSFC 
Ol + Fe MARIANI U OF ROME 
Ol ~ L.F. BURLAGA NASA~GSFC 
OI ~ S.C. CNR» SPACE PLASMA LAB 


CANTARANO 


GRIEF DESCRIPTION 

This experivent 
triaxtal-fluxgate 
switch system selectea the 
plus 16- 486 144-6 and 
corresponding digitization 
0.09. O.282 and 0.84 nT. 


(E3) consisted of a 
magnetometer. An 


boom-mounted 
automatic inflight range 

optiwuw of four rarges: minus to 
432 nt per sensor. These had 
tesoluticns of minus to plus 0.034 
A sensor flipper was actuated every 
36 h to asssist in sensor zero level determination. For 
telemetry bit rates above 256 bess vector measureaents were 
made at rates between 1 and 16 per ss» depending on bit rates. 
At lower bit rates» averages and variances were computed cn 
board for transmission to earth. for further details. see pp. 
237°240 of Raumtahrtforschungs v. 196 ne Se 1975. 


aerene- HELIOS~Ap NEUBAUE Romana nnn nnn nn nn enn nnn n nen enn n nnn n 
INVESTIGATION NAME- FLUXGATE MAGNETOMETER FOR FIELD 
FLUCTUATIONS 
NSSDC ID- 7&=O97A-61 INVESTIGATIVE PROGRAM 
CODE EL=4/CO-0P, SCIENCE 
INVESTIGATION DISCIPLINECS) 
PARTICLES AND FIELDS 
PERSONNEL ; 
PI - F.M. NEUBALER u OF KOLN 
Ol - A, | MAIER BRAUNSCHWEIG TECH U 


BRIEF DESCRIPTION 

The instruwert (E2) consisted of a triaxial fluxgate 
Magnetometer mounted on a8 2.75-m boom to @ake magnetic field 
measurements up tc 4 Hz. Data from each axis were first sent 
through a low-pass filter with the 3 dB attenuation point at 4 
Hz. Depending on the telemetry fcrmat and bit rates the data 
were fed either into a ttme-averaging computer or directly 
connected to telemetry. A shock identification computer 
triggered the stcrage of rapid-rate data in the spacecraft 
memory when there were discontinuities in the variations cf the 
ambient magnetic tield. Two measurement ranges were used» plus 
or minus 1090 and 400 nT with resolutions of plus or minus 0.2 
and 0.8 nts respectively. The instrument was equipped with a 
tlipper mechanism, which reoriented each sensor by 90 deg 
pertodically. Fee detailed see p. 232 of 
Rauatahettorschunge ve. 19% mM. Se 


information, 
1975, 


seecee~ HELIOS“Bs NEUBAUER@-= 


INVESTIGATION NAME= FLUXGATE MAGNETOMETER FOR FIELD 


FLUCTUATIONS 
NSSDC 10- 76-003A-01 INVESTIGATIVE PROGRAN 
CODE EL=4/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELOS 
PERSONNEL : 
PI - fF .M. NEUBAUER U OF KOLN 
Ol - Ae MATER BRAUNSCHWEIG TECH U 
BRIEF DESCRIPTION 
The instrument (&2) consisted of a triaxial fluxgate 
magnetometer mounted on a 2.75-m toom to make magnetic field 


measurements up to 4 Hz. Data from each axis were first sent 


through a Low-gass filter with the 3 dB attenuation point at 4 
Ha. Depending on the telemetry format and bit rates the data 
were fed either into a time-averaging computer of directly 


connected to telemetry. when there were discontiruities in the 


variations cf the ambient magnetic tield,s 2 
shock-identitication computer triggered the storage of 
Fapid-rate data: in the spacecraft memory. Two measurement 


tanges were used, plus or minus 100 and 400 nT with resolutions 
of plus or minus 9.2 and 0.8 nis respectively. The instrument 
was equipped 
sensor by 90 deg periodicaily. 
O. 232 of Raumfahrttorschunys v. 


with a flipper mechanisms which re-oriented each 
see 


For detailed informations 
194 me Sr 1975. 


weese-+ PIONEER 5» GREENSTADI“- 


INVESTIGATION NAPE= SEARCH"COIL MAGNETOMETER 


NSSDC ID- 60-001A-02 INVESTIGATIVE PROGRAM 
CODE EL-4. SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
FERSONNEL 
PI - Eww. GREENSTADT TRW SYSTEMS GROUP 
Ol - OWL. JUDGE U OF SOUTHERN CALIF 
Ol - C.P. SONETT U OF ARIZONA 


BRIEF DESCRIPTION 

This search coil magnetometers which was similar to those 
flown on Pioneer 1 and Explorer 6+ was designed to study the 
interplanetary magnetic field. The detector consisted of a 
single search coil that was mounted on the spacecraft so that 
it measured the magnetic field perpendicular to the spacecraft 


spin axis. The magnetometer could measure tielas from i 
microgauss tc 12 milligauss. No inflight calibration was 
provided for. The experiment had both digital and analog 
outputs. The magnetometer amplitude and phase were sampled 


continuously for analog transmission and intermittently (every 
96" 126 and 1.5 Se depending on satellite bit rate) for digital 


transmission. Approximately 23-000 digital readings of the 
magnetic field amplitude were obtained. The last data were 
taken on May 64 1960. Howevers no information was obtained on 


the phase angle of the field about the spin axis. 
J. Geophys. Res.o ve. 69¢ pe SO5t- 


See Colemane 
1964+ for further details. 
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INVESTIGATION NAME= SEARCH COIL MAGNETOMETER 


NSSDC ID- 74-097A-03 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-0P, SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
PERSONNEL 
PIE - F.M. NEUBAUER U OF KGLN 
oI - G. DEHMEL BRAUNSCHBEIG TECH U 


GRIEF DESCRIPTION 
This experiment 


(E4) was designed to investigate the 
magnetic component 


of electromagnetic waves in the solar wind 
from 0.3 to 1.0 AU. By means of its waveform channel (WFC) the 
capid variations of the magnetic tield were measured up trom 
plus or minus 8.75 nat to plus or minus 275 aT in three 
orthogonal directions from 4 to 128 Hz. A spectrum analyzer 
observed the field components in the ecliptic plane and 
perpendicular to its to obtain the power spectral density and 
peak vatues for eight logarithmically spaced channels in the 
range from 4.7 to 2200 Hz. Because of the large amount of data 


produced by this experiments an adaptive data reduction was 
applied. For interesting time intervals selected by the 
fluxgate magretometer (74-O97A-O01se Keubauer) or Gurnett (-04). 
waveform data could be read into an on-board memory at a rapid 


rate to be transmitted slowly afterwards. For more detailed 


information see p. 241 in kaumtahetforschunge ve 192 ne Se 
1975. 
wrercrs HELIOS“Bs NEUBAUER @=-~-~- 2 ree nn mene anna lalate aatatatatatate 


INVESTIGATION NAME SEARCH COIL MAGNETOMETER 


NSSDC ID- 76-003A-03 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OFs SCIENCE 
INVESTIGATION DISCIPLINE (S$) 
PARTICLES AND FIELDS 
PERSONNEL ; 
PI = FM, NEUBAUER U OF KOLN 
01 -G. DEHMEL BRAUNSCHWEIG TECH U 


OERIEF DESCRIPTION 


This experiment (E4) was designed to investigate the 
magnetic component of electromagnetic waves in the solar wind 
from 6.3 to 1.0 AU. By means of its wavetorm channel (wk). 
the rapid variations of the magnetic field were measurea up 
from plus or minus 8.75 nT to plus or minus 275 nT in three 
orthogonal directions from 4 to 128 Hz. A spectrum analyzer 
Observed the field components in the ecliptic plane and 
pefpendicular to it, to obtain the power spectral density and 
peak values for eight logarithmically spaced channels in the 


ranje from 4.7 to 2200 Hz. Because of the large amount of data 


produced by this experiments an adaptive data reduction was 
applied. for interesting time intervals selected by the 
fluxgate magnetometer (Neubauer) 76-O03A-01, of Gurnett (-04)+ 
waveform data could be read into an onboard memory at a rapia 


rate to be 
irformation 
1975. 


transmitted slowly afterwards. 
see pf. 241 in 


For more detailed 
Rauetatrtforschunge ve 196 nm. Se 
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INVESTIGATION NAME* ION CHAMBER AND GM TUBE 


NSSOC 1D- 60-001A-03 INVESTIGATIVE PROGRAM 
CODE EL~4&» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
PERSONNEL 
PL = J.R. WINCKLER U OF MINNESOTA 
Ol - RL. ARNOLOY U OF NEW HAMPSHIRE 
OI - R.A, HOFFMAN NASA~GSFC 
BRIEF DESCRIPTION 
This experiment consisted ct a Neher-tyre integrating 


ionization chamber and an Anton 302 Geiger counter. The Geiger 
counter was mounted normal to the spacecraft spin axis. Due to 
the complexs nonuniform shielding of the detectorss the jon 
chamber responded quasi-omnidirecticnally to protons greater 
than about 25 MeV while the Geiger counter responded 
quasi-omnidirectionatly to protons greater than about 35 Mev. 
Energy thresholds for quasi-omnidirectional responses to 
electrons were approximately 1.6 and 2.9 Mev for the ion 
chamber and Geiger counters respectively. Counts from the 
Geiger counter and culses from the ion chamber were accumulated 
tin separate registers and telemetered by both analog and 
digital systems, The experiment perfcrmed normally from taunch 
through May 174 1960. Telemetry noise Limited the timespan of 
useful data to the period from Launch through April 29- 1960. 


PIONEER Sx SIMPSON------ 2-2-2222 - nnn e eon one eee -- 


INVESTIGATION NAME- PROPORTIONAL COUNTER TELESCOPE 


NSSOC 10- 60-001A-01 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
MAGNETCSPHERIC PHYSICS 
PARTICLES AND FIELDS 
PERSONNEL 
PI = J.A. SIMPSON U OF CHICAGO 
O01 - C.¥. FAN U OF ARIZONA 
Or - P. MEYER U OF CHICAGO 
BRIEF DESCRIPTION 


A triple coincidence omnidirectional proportional counter 
telescope was used to observe terrestrial trapped radiation and 
solar particles (protons E>75 Mevs, electrons E>135 Mev). 
Measurements were obtained for about 2 months during which a 
week of quiescent magnetic field conditions followed by two 
geomagnetic storms closely spaced in time occurred. The date 
of transmission of the last useful informaticn was May 16s 
1960. 


PIONEER 6» SIMPSON--~----~ wee ee en nee n ene eo eee 


INVESTIGATION NAME= COSMIC*RAY TELESCOPE 


NSSDC ID~ 65°105A-03 INVESTIGATIVE PROGRAM 
CODE ElL-4, SCIENCE 
INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELOS 
COSMIC RAYS 
PERSONNEL 
PI = Jade SIMPSON U OF CHICAGO 
OL - JE. LAMPORT uo OF CHICAGO 


BRIEF DESCRIPTION 


This experiment used a charged-particle telescope 
composed of four silicon solid-state detectors to study the 
anisotropy and tluctuations of solar protons and atpha 
particles. The proton energy ranges sampled were 0.6 to 13.9 


MeVe 23.9 to 73.2 MeVse 73.2 to 175 MeVse and E>175 Mev. The 
alpha particle energy ranges sampled were 2.4 to 55.6 MeV,» 55.6 
to 293 MeVs. and E>294 MeV. The time resolution ranged from 
atout one measurewert per 0.4 s to akout one measurement per 28 
s depending on the telemetry bit rate. The detector was 
mounted so that it made a 360-deg scan in the ecliptic plane 
about once per s. Pulse-height analysis of detector 01 output 
(128 channel) ard D3 output (32 charnel) was accoeplished for 
the last event prior to each telemetry readout for the 
experiment. For further detailss see Fan et al.s J. Geophys. 
ReSes ve. 736 po 1558 1968. 
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INVESTIGATION NAME> COSMIC-RAY TELESCOPE 


112 


NSSOC ID- 66~-O075A-06 INVESTIGATIVE PROGRAM 
CODE Etw4%s SCIENCE 
INVESTIGATION OISCIPLINE (S) 
PARTICLES AND FIELDS 
COSMIC RAYS 
PERSONNEL 
PI - dea. SIMPSON U'OF CHICAGO 
Ol + C.¥. FAN U OF ARIZONA 
Ol - J.E. LAMPORT U OF CHICAGO 
BRIEF DESCRIPTION 
This experiaent used a charged particle telescope 
composed of four silicon solid-state detectors to study the 
anisotropy and fluctuations of solar protons and alpha 
particles. The proton energy ranges sampled were 0.6 to 12.7 
MeV, 12.7 [to 73.0 MeV, 73.0 to 165 Me¥s and €>165 Mev. The 
alpha particle energy ranges sampled were 2.5 to 52 MeVs 52 to 
280 MeVs and E>280 MeV. The time resolution ranged trom about 
one measurement per 0.4 8s to about one measurement per 28 s 
depending on the telemetry bit rate. The detector was aounted 


so that it made a 360-deg scan in the ecliptic plane about once 
per second. 
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INVESTIGATION NAME- COSMIC-RAY GRADIENT DETECTOR 


NSSDC ID- 67-°123A-06 INVESTIGATIVE PROGRAM 
CODE Ei-4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
COSMIC RAYS 
PERSONNEL 
PI - WR. WEBBER U OF NEW HAMPSHIRE 


BRIEF DESCRIPTION 


This experiment utilized a telescope comprised of five 
solid-state sensorss a Cerenkov detectors and an 
anticoincidence shield. The telescope axis was perpendicular 


to the spacecraft spin axis. 
modes and electronic 
particles measured 


As determined by two coincidence 
disecimination of sensor output pulses. 
were electrons in three contiguous energy 
intervals between 0.34 and 8.4 MeV. protons in six contiguous 
energy intervals between 3.49 and 64.3 Mev Cone of five count 
rates was due to the sum of counts in two noncontiguous energy 
intervals). and alpha particles in four contiguous energy 
intervals between 6.64 and 64.1 MeV/nucleon (one of three count 
tates was due to the sum of counts in two noncontiguous energy 
intervals). A thied coincidence mode measured the sum of 
counts due to electrons above 09.6 MeV and nuclei above 14 
MeV/nucleon,. A fourth coincidence mode measured the sum of 
nucle? above 42 MeV/nucleon and electrons above 5.1 MeV. 
Spacecraft spin-integrated directional fluxes were measured in 
the various modes. Accumulation times and readout intervals 
were dependent on the telemetry bit rate and were typically in 
tens of seconds. In alt casese they were longer than the 
Spacecraft spin period, 

Saturation rendered some 
further details» see J. 


At low telemetry bit rates accumulator 
For 
16654 1971. 


counting modes to be of no value. 
Geophys. Res.es ve Ths pe 
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INVESTIGATION NAME- COSMIC-RAY ANISOTROPY 


ASSOC ID- 65-105A-05 INVESTIGATIVE PROGRAM 


CODE EL*a/CO-OP, SCIENCE 


INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
COSMIC RAYS 


FERSONNEL 
Pl - KG. 
Ol - WAC. 
Ol - UR. 


MCCRACKEN 
BARTLEY 
RAO 


csrro 

DOE HEADQUARTERS 

ISRO SATELLITE CENTER 
BRIEF DESCRIPTION 

This experiment was designed 
directtonal characteristics of 
fluxes. The particle detector 
crystal that was set 
scintillator collimator 
viewed the two 


primarily to measure the 
galactic and solar cosmic-ray 
was a CsI (TU) scintillator 
into an anticoincidence plastic 
cup. Separate photomultiplier tubes 
scintillators. Pulses from the CsI crystal 
unaccompanied by pulses from the plastic scintillator were 
sorted by a three-window pulse-height analyzers the windows 
corresponding to energy depositions of 7.4 to 44.0+ 44.0 to 
TTele and 123.8 to 303.8 MeV. Counts in the two lower energy 
windows were due mainly to protons with the window energiess 
while only particles of 2 greater than of equal to 2 
contributed to the highest energy window count rate. (Protons 
above 90 MeV gave anticoincidence pulses.) For each energy 
windows counts were separately accumulated in each of four 
angular sectcrs as the spacecraft spun. Each angular sector 
was normally 89.5 deg in widths with the sun in the middle of 
one sector, However, when large fluxes were encountereds each 
angular sector was reduced to 11.2 degs with the sun near the 
midpoint between two sectors. A spin-integrated (isotropic) 
modes in which all particles depositing 7.4 MeV in the CsI 
crystal (no anticoincidence requirement) were counted, was also 
used. Accumulation times for each of the 12 directional modes 


and for the omnidirectional rode varied between 214 s and 112 s 
(spacecraft spin period was about 1 $s) depending on the 
telemetry bit rate. See Bartley et ales Rev. Sci. Instrumes ve 
38+ p. 2664 1967 tor a more detailea experiment description. 
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INVESTIGATION NAME= COSMIC-RAY ANISOTROPY 


NSSDC 10~ 66°075A-05 INVESTIGATIVE PROGRAM 
CODE El~4s SCIENCE 
INVESTIGATION DISCIPLINECS) 
PARTICLES AND FIELDS 
COSMIC RAYS 
PERSONNEL 
PI - K.G, MCCRACKEN CSIRO 
OI - W.C. BARTLEY DOE HEADQUARTERS 
Ol - ULR. RAO TSRO SATELLITE CENTER 


BRIEF DESCRIPTION 

This experiment was designed 
directional characteristics of galactic and solar cosmic ray 
fluxes. The particle detector was a CsI (TL) scintillator 
crystal that was set into an anticoincidence plastic 
scintillator collisator cup. Separate photomultiplier tubes 
viewed the two scintillators. Pulses from the CsI crystal that 
were mot accompanies by pulses frew the plastic scintillator 
were sorted by a three-window pulse-height analyzers the 
windows corresponding to energy depositions of 7.2 to 47.4% 
47.4 $0 64.5 and 64.5 to 81.2 Mev. No positive species 
identification was fades although rast of the counts in each 
window were usually due to protons with the window energies. 
For each energy windows counts were separately accumulated in 
each of four argtlar sectors as the Spacecraft spun. Each 
angular sector was normatly 89.5 deg in widths with the sun 
either near a sector boundary or in the middle of a sectors 
depending on the operating mode. Howevers when large fluxes 
were encountereds each angular sectcr was reduced to 11.2 dege 
with the sun either in a sector or near the midpoint between 
two sectors. A spin-integrated (isotropic) modes in which all 
particles depositing 7.2 Mev in the CsI crystal (no 
articoincidence requirement) were counteds was also used. 
Accumulation times for each of the 12 directional modes and for 
the omnidirectional mode varied between 14 and 212 s 
(spacecraft spin period was about 1 s) depending on the 
telemetry bit rate. See Bartley et ales Rev. Sci. Instrumss ve 
38s pe. 266% 1967s for a more detailed experiment description. 


primarily to measure the 
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INVESTIGATION NAME= COSMIC-RAY ANISOTROPY 


NSSDC ID- 68-100A-05 INVESTIGATIVE PROGRAR 
CODE EL~4/CO-OP. SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELOS 
COSMIC RAYS 
PERSONNEL 
PI = K.G. MCCRACKEN CSIRO 
OL = U.R. RAO ISRO SATELLITE CENTER 
Of - w.C. BARTLEY DOE HEADQUARTERS 


BRIEF DESCRIPTION 

This experiment consisted of a CsI scintillator and three 
solid-state telescopes. The CsI scirtillator was collimated by 
an anticoincidence plastic scintillator and had a conical 
aperture with a 38.2-deg halfeangle. The scintiltator look 
direction was centered in the ecliptic plane. Three 
solid-state detectcrs were crienteo ir a fan arrangement with 
respect to a fourth solid-state detectors such that each of the 


first three detectors formed a telescope with the fourth 
detector. Each cf the three telescopes thus formed had an 
acceptance cone of 23-deg half-angle. The mean viewing 
directions of the telescopes were in the ecliptic plane and 48 
deg above and below that planes respectively. Two concurrent 
ecdes of counting were employed. In the first mocer counts 
were accumulated in eight separate 45-deg intervals during the 


Spacecraft spins whiles in the seconds spin-integrated counts 
were acquired. In the first modes the scintillator separately 
measured particles with energies in the ranges 7.4 to 21.5 
Mev/nucleon and 19.7 to 63.0 MeV/nucleon (no species 
discrimination) while each solid-state telescope separately 
measured protons ir the eneray ranges 3.3 to 3.6 BeV and 3.6 to 
6.7 Mev. In the second moder the scintillator separately 
measured particles in six contigucus energy intervais between 
4.5 and 40 MeV/nucleon Cinterval lower Limits at 4.5 7.00 9.6+ 
136 214 and 28 MeV/nucteon)ds while each of the solid-state 
telescopes separately measured protons in the energy ranges 1 
to 8 1 to Se 1 to 36 and 4 to & MeVs and alpha particles in 
the energy range 4 to 8 Mev. During each 224-bit main 
telemetry frames, two first-mode 99-bit accumulators and one 
second-swode 9ebit accumulator were read out. Inflight 
calibration of the scintillator and cf some of the electronics 
was performed daily. See Bukata et al, IEEE Trans. Nuce Scive 
NS@17s pp. 18°24 1970+ for a ore detailed experiment 
description, 
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INVESTIGATION NAME~ COSMIC-RAY GRADIENT DETECTOR 


NSSDC 1b- 67-123A-06 INVESTIGATIVE PROGKAB 
CODE EL-4+ SCIENCE 
INVESTIGATION DISCIPLINE (s) 
PARTICLES AND FIELOS 
COSMIC RAYS 
PERSONNEL 
Plo - Wek. WEBBER U OF NEW HAMPSHIRE 


BRIEF DESCRIPTION 


This experiment utilized a telescope comprised of five 
solid-state Sensors, a Cerenkov detectors and an 
anticoincidence shietd. The telescope axis was perpendicular 


to the spacecraft spin axis. 
modes and electronic 
farticles measured 


As determined by tuo coincidence 
discrimination of sensor output pulses. 
were electrons in three contiguous energy 
intervals between 0.34 and 8.4 MeV, protons in six contiguous 
energy intervals between 3.49 and 64.3 MeV (one of tive count 
rates was due to the sum of counts in two noncontiguous energy 
intervals). and alpha particles in four contiguous energy 
intervals between 6.64 and 64.1 MeV/nucleon (one of three count 
rates was due to the sum of counts in two noncontiguous energy 


intervals). A third coincidence mode measured the sum of 
counts due to electrons above 6.6 MeV and nuclei above 14 
MeV/nucleon. A fourth coincidence mode measured the sum of 


nuclei above 42 
Spacecraft 


MeV/nucleon and electrons above S.1 MeV. 
spin-integrated directional fluxes were measured in 


the various modes, Accumulation times and reacout intervals 
were dependent on the telemetry bit rate and were typically in 
tens of seconds. In all casess they were longer than the 


Spacecraft spin period. 
Saturation rerdered some 
further details» see J. 


At low telemetry bit rates accumulator 
counting modes to be of no value. For 
Geophys. ReS.e Ve Té4 Pp. 16056 1971. 
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INVESTIGATION NAME~ COSMIC-RAY GRADIENT 


NSSOC ID- 68-100A-06 INVESTIGATIVE PROGRAM 
CODE EL-4s» SCIENCE 
INVESTIGATION DISCEPLINE (S) 
PARTICLES AND FIELDS 
COSMIC RAYS 
PERSONNEL 
PI - WR. WEBBER U OF NEW HAMPSHIRE 


BRIEF DESCRIPTION 


This experiment utilized oe telescope comprised of tive 
solid-state sensorses a Cerenkov detectors and an 
anticoincidence shield. The telescope axis was perpendicular 


to the spacecraft spin axis. AS determined by two coincidence 
wodes and electronic discrimination of sensor output pulsess 
particles measured were (1) electrons in three contiguous 
energy intervals between 0.31 and 5.1 MeVse (2) protons in five 
contiguous energy intervals between 2.2 and 42 MeVs and (3) 
alpha particles in contiguous energy intervals between 5.6 and 
42> MeV/nucleon, A third coincidence mode measured the sum of 
counts due to electrons above 0.6 MeV and nuclei above 14 
Mev/nucleon. A fourth coincidence mode measured the sum ot 
muclet above 42 MeVé/nucleon and electrons above 5.1 MeV. 
Spacecraft spin-integrated directional fluxes were measured in 
the various modes. Accumulation times and readout intervals 
were dependert on the telemetry bit rate and were typically in 
tens of seccnds. In all casese they were longer than the 
spacecraft spin period. 
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INVESTIGATION NAME~ GALACTIC AND SOLAR COSMIC RAYS 


NSSOC ID- 74-097A-08 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OP+ SCIENCE 
INVESTIGATION DISCIPLINE (S$) 
COSMIC RAYS 
PARTICLES AND FIELDS 
PERSONNEL 
PI - J.H. TRAINOR NASA-GSFC 
O1 - E.C. ROELOF APPLIEO PHYSICS LAB 
Ol - Bad. TEEGARDEN NASA~GSFC 
OI - F.B. MCDONALD NASA-GSFC 
OI - KG. MCCRACKEN CSIRO 
BRIEF DESCRIPTION 


The detector complement of this experiment (E7) consisted 
cf three separate delta E/delta x vs €£ telescopes and a 
proportional counter for monitoring solar Xcrays in the range 
2-8 kev. The high-energy telescope had a geometric factor of 
0.22 sq cm-se and measured electrons in three ranges between 2 
and 8 MeVse and protons and alpha particles in three ranges 
between 20 and S6 RMeVi/n. Protons above 230 MeV are atso 
measured. The first low-energy telescope (geometric factor was 
0.155 sq cm-sr) measured protons and z 21 particles in three 
ranges between 3 and 21 MeVén, The second low-energy telescope 
(geometric factor was 0.015 sq cm-sr) measured protons in 
Several ranges between 0.12 and 2.1 MeVve alpha particles in the 


and 6-21.2 MeV/ns and electrons in four ranges 
between 0.12 and 2 MeV. For a rurber of coincidence modess 
counting-rate data sectored into eight 45-deg sectors were 
obtained. The data cycle time was dependent on the spacecraft 
telemetry rate (variable between 4096 and 8 bits/s) and format. 
Under optimum conditions, five events per second were 
pulse-height anmalyzea and the rate data cycle was of the order 
of S min, At the slowest combination of bit rate and format. a 
complete data cycle required about 2.5 h. See IEEE Trans» aon 
Nuc. Scies NS-22¢ pe. ST0s 1975s and Raumfahrtforschung, wv. 19> 
Ne Se pp. 258-2604 1975 tor further details. 


ranges 9.6-2.1 


HELIOS—-Bse TRAINOR wm mnn nnn nnn nn we eee e were eee eee r enone 


INVESTIGATION NAME= GALACTIC AND SOLAR COSMIC RAYS 


NSSDC I1D- 76+003A-03 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
COSMIC RAYS 
PERSONNEL 
PL - J.K. TRAINOR NASA-GSFC 
Ol - E.C. ROELOF APPLIEO PHYSICS LAB 
OI - S.J. TEEGARDEN NASA~GSFC 
Ol - F.B. MCDONALD NASA-GSFC 
Ol = K.G. MCCRACKEN CSIRO 
BRIEF DESCRIPTION 


The detector complement of this experiment (£7) consisted 
of three separate delta E/delta x« vs E telescopes and a 
proportional counter for monitoring solar X rays in the range 
2-8 kev. The high-energy telescocge had a geometric factor of 
0.22 sq cm-8r and measured electrons in three ranges between 2 
and 8 Me¥s and fectons and alphs particles in three ranges 
between 20 and $6 MeV/n. Protons above 230 MeV were also 
Measured. The first low-energy telescope (geometric factor was 
0.155 sq ca-sr) reassured protons and z >1 particles in three 
fanges between 3 and 21 MeV/n. The second low-energy telescope 
({gecmetric factor was 0.015 $q cr-ser) measured protens in 
several ranges between 0.12 and 2.1 MeVs alpha particles in the 
ranges 0,672.1 and 6-21.2 MeV/ns» and electrons in tour ranges 
between 0.12 and 2 MeV. For a number of coincidence modess 
counting data sectcred into eight 45-deg sectors were obtained. 
The data cycte tine was dependent on the spacecraft telemetry 
(variable between 4£96 and & bits/s) and format. Under optimum 
conditions. five events per s are culse-height analyzed and the 


rate data cycle was on the order of 5 mine At the slowest 
combination of bit rate and formats a complete data cycle 
required about 2.5 h. For further cetails see IEEE Trans. on 
Nuc. Scics NS-226 pe 5702 19752 and pp. 258-260 of 


Raumtahetforschungs ve 196 ne Se 19756 
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INVESTIGATION NAME@= COSMIC-RAY PARTICLES 


NSSOC ID- 74-C9TA=07 INVESTIGATIVE PROORAM 
CODE EL-4/CO-0Ps SCIENCE 
INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 
COSMIC RAYS 
PERSONNEL 
Pl = H. KUNOW U OF KIEL 
Ol - GoH. WIBBERENZ u OF KIEL 
Ol - G. GREEN U OF KIEL 
ol - Mm. MUELLER “MELLIN U OF KIEL 
ol - mM, WITTE uoOF KIEL 
Ol - He HEMPE Uo OF KIEL 
BRIEF DESCRIPTION 
The objective of the experisent (E6) was to study 


high=energys chargeas 
and galactic origin in interplanetary space. 


cosmiceray particles of solar, planetarys 
Protons and alpha 


carticles with erergies >1.3 MeV/rucleons and electrons >0.3 
Mev were measured within interplanetary space over the range 
from 0.3 to 1.0 AU. The instruments a particle telescope with 
a 55-deg fielo cf views, consisted of five semiconductor 


detectors» one sapphire Cerenkov counters and one scintillation 
counters all enctosed by an anticoincidence cylinder. The 
telescope was calibrated prior to taunch using radioactive 
sourcess particle acceteratorss ard ground-level muons. It 
measured protons ard alpha particles in six channels (1.3-3.34 
3B.3-13¢6 13-27%. 2737s ST+456 and >45 Mev/nucleon) and electrons 
ir five energy chanrels (0.3-0.8% Q.8-2s 2-36 3-4 and >4 Mev). 
for more detail see pp. 253-257 of Raumfahrttorsehungs va 19% 
ne Sr 1975. 
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INVESTIGATION NAME= COSMIC~RAY PARTICLES 


INVESTIGATIVE PROGRAM 
CODE EL*4/CO-OPs+ SCIENCE 


NSSDOC I10- 76-003A-07 


INVESTIGATION DISCIPLINE(S) 
PARTICLES AND FIELOS 
COSMIC RAYS 
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PERSONNEL 
Pl-H. KUNOW U OF KIEL 
Ol - G.H. WIBBERENZ UoOF KIEL 
or - G. GREEN U OF KIEL 
or- m, BUELLER-MELLIN U OF KIEL 
ol - Mm. WITTE u OF KIEL 
Or - He. HEMPE U OF KIEL 
BRIEF DESCRIFTION 
The objective of the experiment (E&6) Was to stugy 


high-energys chargeds cosmic-ray partictes of solars planetarys 
and galactic origin in interplanetary space. Protons and aipha 


farticles with energies >1.3 MeV¥/nucleons and electrons >0.3 
Mev were measured within interplanet space over the range 
from 0.3 to 1.0 AU, The instrument. a particle telescope with 


a S5S-deg field of view, consisted of five semiconductor 
detectorss one Sapphire Cerenkov counters and one scintillation 


counter, all enclosed by an anticoincidence cylinder. The 
telescope was calibrated prior to launch using radioactive 
sources, particle accelerators, and ground-level auons. It 
measured protons and alpha particles in six channels (1.3-3.36 


3.313% W3-27e 2I-37Te 37-456 and >45 MeV/nucleon) and electrons 
in five energy channels (0.3-0.8 0.8-26 2-35 3-4 and >4 MeV). 
For more details see pp. 253-257 of Raumfahrttorschungs ve. 196 
mn. Se 1975. 
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INVESTIGATION NAME~ CELESTIAL MECHANICS 


NSSDC Id- 65-205A-07 INVESTIGATIVE PROGRAM 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE (S$) 
CELESTIAL MECHANICS 
PERSONNEL 
PI = J.D. ANDERSON NASA~JPL 


BRIEF DESCRIPTION 
The purpose of this experiment was to use the tracking 


data from the mission to obtain primary determinations of the 


masses of the earth and moons the astronomical units and the 
oscillating elements of the orbit of the earth. This was 
appropriate because of the absence of midcourse orbit 
corrections and near-planetary encounters. Alsos solar 


radiation pressure effects were small. The experiment used the 


onboard receiver and transmitter equipment in conjunction with 
Deep Space Network station equipment to obtain Doppler 
measurements. 
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INVESTIGATION NAME~ TWO-FREQUENCY BEACON RECEIVER 


NSSOC ID- 65-2105A-04 INVESTIGATIVE PROGRAM 
CODE EL=4s SCIENCE 
INVESTIGATION DISCIPLINE (S) 
TONOSPHERES AND RADIO PHYSICS 
PARTICLES AND FIELOS 
FERSONNEL 
PE - VLR. ESHLEMAN STANFORD U 
OL - T.sAe CROFT SRI INTERNATIONAL 
Ol - Role LEADABRAND SRI INTERNATIONAL 
O1 - O.K. GARRIOTT NASAWJSC 
O1 - A.M. PETERSON STANFORD U 
BRIEF DESCRIPTION 


Both 423.3-MHz and its 2/17 subharmonic 49 .8-MHz signals 
were transmitted from a 46-m steerable parabolic antenna at 
Stanford University to the two-frequency radio receiver on the 
Spacecraft. The high-frequency signal served as a reference 
signal since its propagation time was not appreciably 
lengthened by electrons along the path. The low-frequency 
signat was delayed in proportion to the total electron content 
in the propagation path. On the spacecraft. » phase-locked 
teceiver counted the beat frequency zero crossings of the 
received signals to obtain measurements of phase-path 
differences. Differential delay of the group velocity was also 
observeds and these values were telemetered to the ground 
station. From calculated total electron content vatuess the 
ionospheric effect (up to a selected altitude obtained from 
other experimental techniques) could be subtracted to produce 
data describing the interplanetary electron content of the 
solar wind ana its variations. For similar experinents 
covering other time periods see 68-200A-034 67-123A703+ 
66-O75A-04+ and 67-060A-02. More detailed descriptions of the 
experiment can be found in J. Geophys. ResS.e Ve. Tle pp. 
3325-3327. and in Radio Sci.s ve be pp. 55-63. 
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INVESTIGATION NAME- TWO-FREQUENCY BEACON RECEIVER 


NSSDC ID- 66-075A-04 INVESTIGATIVE’ PROGRAM 
CODE EL-4- SCIENCE 
INVESTIGATION DISCIPLINE (S) 
TONOSPHERES 
PARTICLES AND FIELbS 
PERSONNEL 
PI = VR. ESHLEPRAN STANFORD U 
OI - TsaAs CROFT SRI INTERNATIONAL 


BRIEF DESCRIPTION 

Both 423.3-MHz and its 2/17 subharmonic 49.8-MH2 signals 
were transmitted from 2a 4.6-m steerable parabolic antenna at 
Stanford University to the two-frequencty radio receiver on the 
Spacecraft. The high-frequency signal served as a reference 
signal since its propagation time was not appreciably delayed. 
The low-frequency signal was delayed in proportion to the total 
electron content in the propagation cath. On the spacecraft. a 
phase locked receiver counted the beat trequency zero crossings 
of the received signals to obtain measurements of phase-path 
differences. Differential delay of the group velocity was also 
otserveds and these values were teleretered to the grcund 
station. From calculated total electron content values. the 
jonospheric effect (up to a selected altitude obtained from 
other experimental techniques) was subtracted to produce data 


describing the interplanetary electron content of the solar 
wind and its variations. The experiment operated nominatly 
from launch to May 26+ 1969. For sinilar experiments covering 


other time periods» see 68-1L00A-03» 67-123A-035 GE~105A-04- and 
67-060A-02. More detailed descriptions of the experimert car 
be found in J. Geophys. Res.s ve Tle Be 3325-33527+ 1966+ and in 
Radio Scti.s ve 6+ pe 55-634 1971. 
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INVESTIGATION NAME- TWO-FREQUENCY BEACON RECEIVER 


NSSDC ID= 67-123A-03 INVESTIGATIVE PROGRAP 
CODE EL-4s SCIENCE 
INVESTIGATION DISCIPLINE(S) 
TONOSPHERES AND RADIO PHYSICS 
PLANETARY ATMOSPHERES 
PARTICLES AND FIELOS 
INTERFLANETARY DUST 
PERSONNEL 
PI = VAR. ESHLEMAK STANFORD U 
OL - T.As CROFT SRI INTERNATIONAL 
Ol - H.T. HOWARD STANFORD U 
OI = R.L. LEADABRAND SRI INTERNATIONAL 
OI = R.A. LONG SRI INTERNATIONAL 
O1 - A.M. PETERSON STANFORD U 
BRIEF DESCRIPTION 


Both 423.35-MHz and its 2/17 sutharwonic 49.8-MHz signals 
were transmitted from a 46-m steerable parabolic antenna at 
Stanford University to the two-frequency radio receiver on the 
Spacecraft. The high-frequency signal served as a reference 
signal since its propagation time was not appreciably delayed. 
The low-frequency signat was delayed in proportion to the total 
electron content in the propagation path. On the spacecrafts a 
phase-locked receiver counted the beat frequency zero crossirgs 
of the received signals to obtain measurements of phase-path 
differences. Differential delay of the group velocity was also 
okserveds and these values were telemetered to the ground 
station. From calculated total electron contert values. the 
fonospheric effect (up to a selected altitude obtained from 
other experimental techniques) could be subtracted to produce 


data describing the interplanetary electron content cf the 
solar wind and its variations. For similar experiments 
covering Other time periodss see 68-100A-03- 66-075A-04- 


65-105A-04, and 67-060A-02. A more detailed description of the 


experiment can be found tn J. Geophys. Resse ve 1?e Fe 
3325-3327 and in Radio Sei.s ve 6+ p. 55-63. 
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INVESTIGATION NAME= TWO-FREQUENCY BEACON RECEIVER 


NSSDC ID- 68-100A-03 INVESTIGATIVE PROGRAM 
CODE EL-4%- SCIENCE 
INVESTIGATION DISCIPLINEC(S) 
PARTICLES AND FIELOS 
IONOSPHERES AND RADIO PHYSICS 
PERSONNEL 
PL - VLR. ESHLEMAN STANFORD U 
OL - T.eAe CROFT SRI INTERNATIONAL 
Ol - Het. HOWARD STANFORD U 
Ol ~ Rok. LEADABRAND SRI INTERNATIONAL 
Ol - R.A. LONG SRI INTERNATIONAL 
OL - A.M. PETERSON STANFORD U 
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BRIEF DESCRIPTION 


Both 4235.3-MHz and its 2/17 subharmonic 49.8-MHz signals 
were transmitted from a 4.6-m steerable parabolic antenna at 
Stantord University to the two-frequency radio receiver on the 


spacecraft. The high-frequency signal served as a reference 
Signal. since its propagation time was not appreciably delayed. 
The low-trequency signal was delayed in proportion to the totat 
electron content in the gropagation path. On the spacecraft, a 
phase-locked receiver counted the beat ffequency zero crossings 
of the ceceived signals to obtain measurement’ of FhaSe7Path 
differences. Differential delay of the group velocity was also 
observed, and these values were telemetered to the ground 
Station and used to calculate the total electron content. The: 
jonospheric contribution (up to a selected altitude obtained 
from other experimentat techniques) could be subtracted to 
produce data describing the interplanetary electron content of 
the solar wind and its variations. More detailed descriptions 
of the experiment can be found in J. Geophys. Resse ve. Tle ppe 
3325-33276 and in Radio Sci.ws ve. 6% 35763. 
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INVESTIGATION NAME FINE FREQUENCYs CGARSE TIME RESOLUTION 
SPECTRUM ANALYSIS 


NSSDC ID= 74-097A-05 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OP» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
TONOSPHERES ANO RADIO PHYSICS 
PARTICLES AND FIELOS 
PERSONNEL 
PI = DeA. GURNETT U OF IOWA 
Ol - P.J. KELLOGG YU OF MINNESOTA 
OI - S.J. BAUER GRAZ U 
OF - R.G. STONE NASA-GSFC 
URIEF DESERIFTION 
This experiment (ESb) shared the 32 ms tip-to-tips 
electric dipole antenna with experiments -04 and -06. 
Instrumentation consisted of three tunadle plasma wave 


receivers, a fixed-ftrequency wideband receivers and a waveform 


sampler, The tunable receivers and wideband receiver crovided 
data for direct telemetry to earth. Each of the tunable 
receivers covered a different trequency band in the fange 1 Hz 
to 200 kHz. The high-frequency receiver had 96 frequency 
settings separated by about 4 X%-» and covered the frequency 
range 6.4 kHz to 205 kHz. The mid-range receiver had 48 
frequency settings separated by about & X%- ana covered the 
range 208 Hz to 6.07 kHz, The low-frequency receiver had 24 
settings with 15 % separations and covered the range 11 Hz to 
309 Hz. The response time of the low-frequency receiver was 


approximately 
receiver to 
of waves 


1 se necessitating the inclusion of the wideband 
obtain information about the angular distribution 
appearing in the low-frequency band. This receiver 


covered the trequency range 1 Hz to 200 Hz. The time 
resolution depended in detail on the spacecraft telemetry 
formats bit rate. and experiment operational mode. When the 
shock atarm mode became activateds data from the waveform 
sampler were read into spacecraft merory for a period starting 
before and ending after the triggering event. In this modes 


the instantaneous voltage across the antenna was passed through 
@ low-pass filter with corner trequency depencent on the 
sampling rates, and measured at discrete intervals. the most 
rapid being 2.2 ms. One half of the electric dipole failed to 
deploy properly» and became short-ciecuited to ground. The 
resulting tcnfiguration was that of a monopole with an 
Operational effective length of about 8 m. This resulted in a 


6-dB loss in sensitivitys and an increased receiver noise 
level, particularly at low frequencies. In additions the 
high-gain telemetry antenna produced additional interferences 
For a more detailed discussion, see De 248 ot 
Raumfahrtforschungs va 196 mn. Sr 19754 
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INVESTIGATION NAME~ FINE FREQUENCY» COARSE TIME RESOLUTION 
SPECTRUM ANALYSIS 


NSSDC 10- 76-003A-05 INVESTIGATIVE PROGRAM 
CODE EL~4/CO-OPs SCIENCE 
INVESTIGATION OISCIPLINE (S) 
PARTICLES AND FIELDS 
IONOSPHERES ANDO RADIO PHYSICS 
PERSONNEL 
PI = Dek. GURNETT U OF LOWwA 
OF - P.J. KELLOGG U OF MINNESOTA 
OI ~ S.J. BAUER GRAZ U 
O1 - R.G. STONE NASA=GSFC 
BRIEF DESCRIPTION 
This experiment (&5b) shared the 32-m, tip-to-tip- 
electric dipole antenna with experiments -04 and -06. 
Instrumentation consisted of three tunable plasma-wave 


receivers, a fixed-frequency wideband receiver, and a waveform 


sampler. The tunable receivers and wideband receiver provided 
data for direct telemetry to earth. Each of the tunanle 
receivers covered a different frequency band in the range 1 hz 
to 200 kHz. The high-frequency receiver had 96 frequency 
settings separated by about 4% %» and covered the frequency 
range 6.4 ktz to 265 kHz. The mid-range receiver had 45 


frequency settinys separated by about 8 percent and covered the 


range 208 Hz to 6.07 kHz. The tce-frequency receiver had 24 
settings with 15 %» separation and covered the range 11 Hz to 
369 Ha. The response time of the low-frequency receiver was 


appreximately 
receiver to 


1s» necessitating the inclusion of the wideband 
obtain information abcut the angular distributicn 


ot waves appearing in the low-frequency band. This receiver 
covered the frequency range t Hz to 200 Hz. The time 
resolution dependec in detail cr the spacecraft telemetry 
formate bit rates and experiment operational mode. When the 
shock alarm mode became activated, data trom the waveforn 
sampler were read into spacecraft memory for a period starting 
betcre and ending after the triggering event. In this modes 


the instantaneous voltage across the antenna was passed through 


a low-pass filter with corner frequency dependent on the 
sampling rates anc measured at ciscrete intervals.» the most 
rapid being 2.2 ms. for a more detailed discussion see fF. 248 


of Raumfahrtforschungs ve 196 


Ne Se 1975.6 


HELIOS-As GURNETT-~- 


INVESTIGATION NAME= 26.5-KHZ TO 3-MHZ RADIO WAVE 


NSSDC 1D0- 7&=Q9TA-C6 INVESTIGATIVE PROGRAM 
CODE EL+S/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE(S) 
RADIO PHYSICS 
PARTICLES AND FIELDS 
SOLAR PHYSICS 
PERSONNEL 
PI - D.A. GURNETT UoOF IOWA 
O1 - P,J. KELLOGG U OF MINNESOTA 
Ol = RR. WEBER NASA-GSFC 
Ol - RG. STONE NASA-GSFC 
BRIEF DESCRIPTION 
This experiment (E€5¢) shared the 32-ms tip-te-tipe 
electric dipole antenna with experiments -0& and -05. A dual 


(redundant) 16-trequency channel radiometers with approximately 
legaritheically spaced channelss was used to detect tyre IT] 
fadio emissions associated with solar flare events in the 
frequency band 26.5 kHz to 3 MHz. The experiment sampling rate 
was Synchronized such that each spacecraft revotution war 
diviced into 32 sectors. The secuence and frequency cf 
sampling depended on the instrument operational mode (one of 
tour) and the spacecraft bit rate. The most rapid sampling 
possible for a single-frequency channel was once every 1/32 of 
a satetlite spin periods or about .03 s. A typical sawpling 
sequence was for one frequency channel to be sampled for 16 
sectors (1/2 revolution)» followed by the next. One-half of 
the 32- dipole failed to extend properly during deployments 
and was shorted to ground. The resulting antenna configuration 
was that of a monopole with an operational effective length of 
about 8 am. This shorter configuration resulted in increased 
radio-frequency interference (RFI) of from 3 to 30 d& abcve 
expected tevels.s anda loss of 6 dB in gain. Another problen 
was unexpected interference with the high-gain telemetry 
antenna. This adced 60 dB RFI at 27.5 kHz- decreasing with 
increasing frequencys so that abcve 200 kHz it produced no 
detectable interterence. For more details about the instrument 
and modes of operations see p. 250 of Raumfahrtforschungs ve 
196 Fe. Se 1975. 


HELIOS*Be GURNETT -----------" we ene n een e eee ne- wenneeeeeee 


INVESTIGATION NAME= SO*KHZ TO 2-MHZ RADIO WAVE 


NSSOC ID 76-003A-06 INVESTIGATIVE PROGRAM 
CODE EL~4/CO-OP. SCIENCE 
INVESTIGATION DISCIPLINE(S) 
SOLAR PHYSICS 
RADIO FHYSICS 
PARTICLES AND FIELOS 
PERSONNEL 
PI - DLA. GURNETT U OF IOWA 
Ol - P.J. KELLOGG U OF MINNESOTA 
OL - R.R. WEBER NASA-GSFC 
OL = R.G. STONE NASA@GSFC 
BRIEF DESCRIPTION 
This experiment (E5c) shared the 32-ms tip-to-tip, 
electric dipole antenna with experiments -04 and -05. A dual 


(redundant) 16-frequency channel racicmeters with approxigately 
logarithmically spaced channels» was used to detect type {Il 
radio emissions associated with solar-flare events in the 
frequency band 26.5 kHz to 3 FHz. The experiment sampling rate 
was synchronized such that each spacecraft revoluticn was 
divided into 32 sectors. The sequence and ftrequency of 
sampling depended on the instrument operational mode (one of 
tour) and the spacecraft bit rate. The most rapid sagpling 
possible for a single frequency channel was once every 1/32 of 
a satellite spin periods or about .03 s- A typical sampling 
Sequence was for one frequency channel to be sampled for 16 
Sectors (1/2 revolution)» foilcwec by the next. For mere 
details about the instrument and modes of operations see p. 250 
of Raumfahrtforschungs ve. 19% ne Se 1975. 


INTERPLANETARY PARTICLES 


116 


-* HELIOS“A- FECHTIG=“o"----— oe nee eee eres e nen ee ene eee i 


INVESTIGATION NAME~ MEICROMETEOROIO DETECTOR AND ANALYZER 


WSSDC ID- 74-097A-12 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OPs» SCIENCE 
INVESTIGATION DISCIPLINE (S) 
INTERPLANETARY PHYSICS 
INTERPLANETARY DUST 
PERSONNEL 
PI = Hae FECKTIG MPI-NUCLEAR PHYS 
ol - J. WEITHRAUCH MPI-PHYS ASTROPHYS 


BRIEF DESCRIPTION 


the purpose of the experiment (£10) was to investigate 
some theories about the interplanetary dust including whether 
or not (1) the number of particles intreases toward the suns 


(2) the cutoff for small particles is dependent on the distance 


from the suns because solar pressure increases nearer the suns 
and (3) the number densities of particles change near the 
orbits of planets. The kinetic energy of dust particles 
hitting a target with high velocity (several km/s) caused the 
waterial to vaporize and become partially ionized. The 
generated plasma cloud was then separated by appropriate 
voltages into its negative (electron) part and into positive 
tions. The mass and the energy of the dust particles was 
determined from the impulse heights. A time-of-flight mass 


spectrometer in connection with the target allowed the smali 
jon cloud to be analyzed. In this ways the investigation of 
the chemical composition of the dust particles became possible. 
The threshold for the detection of a particle was about 1.615 
Qe. Mass and energy determination was possible for particles 
Larger than about 1.€-14 9g. For particles larger than 1.E-13 
ge @ mass spectrum was gathered. For further detailss see pp. 
268-269 of Raumfahetforschungs ve 196 A. Se 1975. 


m= HELICS“As LEINER T-22~-22 2222 nnn n nnn nna ne ween e eee e enn -- 


INVESTIGATION NAME~ ZODIACAL LIGHT PHOTOMETER 


NSSDC 1D- 74-O97A-11 INVESTIGATIVE PROGRAM 
CODE EL~-4/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE (S) 
INTERPLANETARY PHYSICS 
ZTODIACAL LIGHT 
FERSONNEL 
Pl-C. LEINERT MPI-ASTRONOMIE 
Ol - E. PITZ MPI~ASTRONOMIE 


BRIEF DESCRIPTION 

This experiment (E9) consisted of three photometers 
looking at 15 deg» 30 dege and 90 deg from the ecliptic. these 
photometers observed the intensity and polarization of the 
zodiacal light in UVs blues and visual bands. The purpose of 
this experiment was to obtain information about the spatial 
distribution, sizes and nature of interplanetary dust 
particles. For further details. see PR. 264-267 of 
Rauafahrtforschungs ve 196 nm. Se 1975. 


HELIOS “Be LE INERT tote nm smn rere rrr nse anna ane nencccennn 


INVESTIGATION NAME~ ZODIACAL LIGHT PHOTOMETER 


NSSOC 10= 76-003A-11 INVESTIGATIVE PROGRAM 
CODE EL-4/CO-OPs SCIENCE 
INVESTIGATION DISCIPLINE(S) 
INTERPLANETARY PHYSICS 
ZODIACAL LIGHT 
PERSONNEL 
Pre-¢. LEINERT MPI-ASTRONOMIE 
ol-€E. PITZ MPI-ASTRONOMIE 


BRIEF DESCRIPTION 
This experiment (E9) consisted of three photometers 
looking at 15 degs 30 deg» and 90 deg from the ecliptic. These 


photometers observed the intensity and polarization of the 
zodiacal Light in UVs blues selected visual dandss and white 
Light. The purpose of this experiment was to obtain 


information about the spatial distributions sizes and nature of 
interplanetary dust particles. For further detailss see pp. 
264-267 of Raumfahertforschunge ve. 194 ne Se 1975. 


Data 


Lunar Mission 


U.S. 


Table 3. 


0) Experiment failed 


@ All or partial data at NSSDC 


Oo Experiment aborted 


X No data at NSSDC 
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Apollo 8 

Apollo 12 

Apollo 16 
B, 


HNosaics also available, 


YIncluded with Hasselblad data. 


SIncluded with Maurer and Nikon data. 


Appendixes 


INVESTIGATION CATEGORY 


Imaging 


Particles and Fields 


Ultraviolet 


Infrared 


Radio Science and 
Celestial Mechanics 


Particles and Fields 


Ultraviolet 


73-085A-01 
73-085A-03 
73-085A-07 
73-085A-04 
73-085A-05 


73-085A-06 


73-085A-02 


73-085A-01 
78-05 1A-06 


75-050D-01 
75-054D-01 
81-106D-01 
81-110D-01 


62-041A-06 
73-085A-03 
78-051A-13 
62-041A-07 
73-085A-07 
78-078A-02 
78-051A-17 
78-051A-07 
78-051A-18 


62-041A~03 
78-051A=-12 


73-085A-04 
67-060A-05 
62-041A-04 
78-051A-05 


78-051A-03 


73-085A-05 
78~051A-15 


APPENDIX A 


INDEX TO PLANETARY INVESTIGATIONS 
WITH DATA AVAILABLE AT NSSDC 


MISSION BRIEF NAME 


MERCURY 


Mariner 10 TV Photography 
Mariner 10 
Mariner 10 
Mariner 10 


Scan. Elect. Analyzer 
Energetic Particles 
Flux. Magnetometer 


Mariner 10 EUV Spectrometer 


Mariner 10 IR Radiometer 


Radio Science 


Mariner 10 
Pioneer 
Venus 1-Orb. Cloud Photopolarimeter 
Venera 9-Desc. Pan. Telephotometer 
Venera 10-Desc. Pan. Telephotometer 
Venera 13-Desc. Pan. Telephotometer 
Venera 14-Desc. Pan. Telephotometer 


TV Photography 


Mariner 2 
Mariner 10 
Pioneer 
Venus 1-Orb. 
Mariner 2 
Mariner 19 
Pioneer 
Venus 2~Bus. 
Pioneer 
Venus 1-Orb. 
Pioneer 
Venus 1-Orb. 
Pioneer 
Venus 1-Orb. 
Mariner 2 
Pioneer 
Venus 1-Orb. 
Mariner 10 
Mariner 5 
Mariner 2 
Pioneer 
Venus 1-Orb. 
Pioneer 
Venus 1-Orb. 


Mariner 10 
Pioneer 
Venus 1-Orb. 


Elect. Analyzer 
Scan. Elect. Analyzer 


Electric Field Detector 
Particle Detector 
Energetic Particle 

Ion Mass Spectrometer 
Ion Mass Spectrometer 


Ret. Pot. Analyzer 


Solar Wind Plasma Analyzer 
3-axis Fluxgate Magnetometer 


3-axis Fluxgate Magnetometer 
Fluxgate Magnetometer 

Helium Magnetometer 

Cosmic Ray Ionization 

Gamma Ray Burst Detector 

Gas and Plasma Environment 


EUV Spectrometer 


UV Spectrometer 


PRINCIPAL 
INVESTIGATOR 


Murray 
Bridge 
Simpson 
Ness 


Broadfoot 


Chase 


Howard 


Murray 


Hansen 


Neugebauer 
Bridge 


Scarf 

van Allen 
Simpson 
Taylor, 
Taylor, 


Knudsen 


Wolfe 
Coleman 


Russell 
Ness 
Smith 
Anderson 
Evans 
Croft 


Broadfoot 


Stewart 


INVESTIGATION CATEGORY 


Infrared 


Radio Science and 
Celestial Mechanics 


Atmosphere 


INDEX TO PLANETARY INVESTIGATIONS 


WITH DATA AVAILABLE AT NSSDC (continued) 


ID 


62-041A-02 
73-085A-06 
78-051A~16 
78-078D-05 
78-078E-04 


78-078F-04 


78-078G-04 


62-041A-08 
67-060A-07 
78-051A-21 
73-085A-02 
67-060A~02 
78-051A-02 
78-051A~20 


78-051A-23 


78-078A-06 


78-078D-09 


78-078E-03 


78-078F-03 


78-078G-03 


78-051A-01 


78-051A-11 


78-078A=-03 


78-078D-06 


78-051A-19 


78-051A-22 


78-078D-02 


78-078E-02 


78-078F-02 


78-078G-02 


MISSION 


BRIEF NAME 


VENUS (continued) 


Mariner 2 


Mariner 10 
Pioneer 
Venus 1-Orb. 
Pioneer 
Venus=-Lge. 
Pioneer 
Venus Sm. 1 
Pioneer 
Venus Sm. 2 
Pioneer 


Venus Sm. 3 


Mariner 2 
Mariner 5 
Pioneer 
Venus 1-Orb. 
Mariner 10 
Mariner 5 
Pioneer 
Venus 1-Orb. 
Pioneer 
Venus 1-Orb. 
Pioneer 
Venus 1-Orb. 


Pioneer 
Venus 2=-Bus 
Pioneer 
Venus Lge 
Pioneer 
Venus Sm. 1 
Pioneer 
Venus-Sm. 2 
Pioneer 
Venus-Sm. 3 


Pioneer 
Venus 1-Orb. 
Pioneer 
Venus 1-Orb. 
Pioneer 
Venus 2~Bus 
Pioneer 
Venus-Lge. 
Pioneer 
Venus 1-Orb. 
Pioneer 
Venus 1-Orb. 
Pioneer 
Venus-Lge. 
Pioneer 
Venus-Sm. 1 
Pioneer 
Venus~Sm. 2 
Pioneer 
Venus-Sm. 3 


A-2 


IR Radiometer 
IR Radiometer 


Temperature Sounder 


IR Radiometer 


IR Radiometer 


IR Radiometer 


IR Radiometer 


Celestial Mechanics 
Celestial Mechanics 


Celestial Mechanics 


Radio Science 


2-Frequency Beacon 


Radar Altimeter 


Radio Occultation (00CcC) 


Internal Density Dist. 


Atm. Circ. Pat. (DLBI) 


Atm. Circ. Pat. (DLBI) 


Atm. Circ. Pat. (DLBI) 


Atm. Circ. Pat. (DLBI) 


Atm. Circ. Pat. (DLBI) 


Electron Temperature Probe 
Neut. Part. Mass 
Neut. Part. Mass 


Neut. Part. Mass 


Atmospheric Drag (OAD) 


Atm. Sol. Cor. 


Cloud Extent. 


Cloud Extent. 


Cloud Extent. 


Cloud Extent. 


Turb. (OTUR) 


Structure 


Structure 


Structure 


Structure 


Spectrometer 
Spectrometer 


Spectrometer 


PRINCIPAL 
INVESTIGATOR 


Neugebauer 
Chase 


Taylor 
Boese 
Suomi 
Suomi 
Suomi 
Anderson 
Anderson 
Shapiro 
Howard 
Croft 
Pettengill 


Kliore 


Phillips 


Counselman 
Counselman 
Counselman 
Counselman 


Counselman 


Brace 
Niemann 
Von Zahn 
Hoffman 
Keating 
Woo 
Ragent 
Ragent 
Ragent 


Ragent 


PAGE 


33 
34 


34 


34 


34 


34 


34 


INDEX TO PLANETARY INVESTIGATIONS 


WITH DATA AVAILABLE AT NSSDC (continued) 


INVESTIGATION CATEGORY ID MISSION BRIEF NAME PRINCIPAL PAGE 
INVESTIGATOR 
VENUS (continued) 
Atmosphere 78-078D-01 Pioneer 
(continued) Venus~Lge. Atm. Structure Seiff 38 
78-078E-01 Pioneer 
Venus-Sm. 1 Atm. Structure Seiff 38 
78-078F-01 Pioneer 
Venus-Sm. 2 Atm. Structure Seiff 38 
78-078G-01 Pioneer 
Venus-Sm. 3 Atm. Structure Seiff 38 
78-078A-06 Pioneer 
Venus 2-Bus Atm. Circ. Pat. (DLBI) Counselman 37 
78-078D-09 Pioneer 
Venus-Lge. Atm. Circ. Pat. (DLBI) Counselman 39 
78-078E-03 Pioneer 
Venus-Sm. 1 Atm. Circ. Pat. (DLBI) Counselman 39 
78-078F-03 Pioneer 
Venus-Sm. 2 Atm. Circ. Pat. (DLBI) Counselman 39 
78-078G-03 Pioneer 
Venus-Sm. 3 Atm. Circ. Pat. (DLBI) Counselman 39 
78-078D-04 Pioneer 
Venus-Lge. Gas Chromatog. Oyama 40 
78-078E-04 Pioneer 
Venus-Sm. 1 Gas Chromatog. Suomi 34 
78-078F-04 Pioneer 
Venus-Sm. 2 Gas Chromatog. Suomi 34 
78-078G-04 Pioneer 
Venus-Sm. 3 Gas Chromatog. Suomi 34 
78-078D-03 Pioneer 
Venus-Lge. Cloud Part. Size Spectrometer Knollenberg 39 
78-078D-07 Pioneer 
Venus-Lge. Solar Energy Penetration Tomasko 40 
78-078D-11 Pioneer 
Venus-Lge. Atm. Propagation Croft 38 
MARS 
Imaging 64-077A-01 Mariner 4 Television Leighton 48 
69-014A-01 Mariner 6 Mars Surface TV Camera Leighton 48 
69-030A-01 Mariner 7 Mars Surface TV Camera Leighton 49 
71-051A-04 Mariner 9 Television Photography Masursky 49 
75-075A-01 Viking 1-Orb. Imagery Carr 49 
75-083A-01 Viking 2-Orb. Imagery Carr 49 
75-075C-06 Viking 1-Land. Lander Imaging Mutch 50 
75-083C-06 Viking 2-Land. Lander Imaging Mutch 50 
Particles and Fields 64-077A-02 Mariner 4 Magnetometer Smith 50 
Ultraviolet 69-0 14A-04 Mariner 6 UV Spectrometer Barth 50 
69-030A-04 Mariner 7 UV Spectrometer Barth 51 
71-05 1A-02 Mariner 9 UV Spectrometer Barth 51 


A-3 


INVESTIGATION CATEGORY 


Infrared 


Radio Science and 
Celestial Mechanics 


Atmosphere 


Surface Chemistry 


Seismology 


69-014A-02 
69-030A-02 
69-0 14A-03 
69-030A-03 
71-051A-01 
75-075A-02 
75-083A-02 
71-051A-03 


64-077A-09 
69-014A-05 
69-030A-05 
69-0 14A-06 
69-030A-06 
71-051A-08 
75-075A-04 
75-083A-04 
75-075C-11 
75-083c-11 


75-075A-03 
75-083A-03 
75-075C-02 
75-083C-02 
75-075C=-12 
75~-083C-12 
75-075C-14 
75-083C-14 
75-075C-07 
75-083C-07 


75-075c-01 
75-083C-01 
75-075C-10 
75-083C-10 
75-075C-04 
75-075C~-04 
75-075C-13 
75-083C-13 


75-075C-03 
75~-083C-03 
75-075C-04 
75-083C-04 


75-083C-08 


72-012A-07 
73-019A-07 
77-084A-01 
77~-076A-01 


INDEX TO PLANETARY INVESTIGATIONS 
WITH DATA AVAILABLE AT NSSDC (continued) 


MISSION 


BRIEF NAME 


MARS (continued) 


Mariner 
Mariner 
Mariner 
Mariner 
Mariner 
Viking 

Viking 

Mariner 


Mariner 
Mariner 
Mariner 
Mariner 
Mariner 
Mariner 
Viking 
Viking 
Viking 
Viking 


Viking 
Viking 
Viking 
Viking 
Viking 
Viking 
Viking 
Viking 
Viking 
Viking 


Viking 
viking 
Viking 
viking 
viking 
Viking 
Viking 
Viking 


Viking 
Viking 
Viking 
Viking 


Viking 


9 
1-Orb. 
2-Orb. 

9 


1-Land. 
2-Land. 
1-Land. 
2~Land. 
1-Land. 
2-Land. 
{-Land. 
2-Land. 


1-Land. 
2~-Land. 
1-Land. 
2-Land. 
1-Land. 
2-Land. 
1-Land. 
2-Land. 


1-Land. 
2-Land. 
1-Land. 
2-Land. 


2-Land. 


Spect. 1.5-15 Microm. 
Spect. 1.5-15 Microm. 
Chan. IR Radiometer 
Chan. IR Radiometer 
IR Radiometer 

IR Radiometer 

IR Radiometer 


IR Interference Spectrometer 


Celestial Mechanics 
Celestial Mechanics 
Celestial Mechanics 
S-Band Occult. 
S-Band Occult. 
S-Band Occult. 
Radio Science 
Radio Science 
Radio Science 
Radio Science 


Spectrometer 
Spectrometer 
Atm. Structure 
Atm. Structure 
Atm. Comp. 

Atm. Comp. 
Ionospher. Prop. 
Ionospher. Prop. 
Meteorology 
Meteorology 


Physical Prop. 
Physical Prop. 
Magnet. Prop. 
Magnet. Prop. 
Molecular Anal. 
Molecular Anal. 
Inorgan. Chemistry 
Inorgan. Chemistry 


Biology 
Biology 
Molecular Anal. 
Molecular Anal. 


Seismology 


JUPITER 


Pioneer 10 
Pioneer 11 
Voyager 1 
Voyager 


Image Photopolarimeter 
Image Photopolarimeter 
Imaging 
Imaging 


PRINCIPAL 
INVESTIGATOR 


Pimentel 
Pimentel 
Neugebauer 
Neugebauer 
Neugebauer 
Kieffer 
Kieffer 
Hanel 


Anderson 
Anderson 
Anderson 
Kliore 
Kliore 
Kliore 
Michael 
Michael 
Michael 
Michael 


Farmer 
Parmer 
Nier 
Nier 
Nier 
Nier 
Nier 
Nier 
Hess 
Hess 


Shorthill 
Shorthill 
Hargraves 
Hargraves 
Biemann 
Biemann 
Toulmin 
Toulmin 


Klein 
Klein 
Biemann 
Biemann 


Anderson 


Gehrels 
Gehrels 
Smith, Be. A. 
Smith, Be A. 


INVESTIGATION CATEGORY 


Particles and Fields 


Ultraviolet 


infrared 


Radio Science and 
Celestial Mechanics 


Atmosphere 


Polarization 


Imaging 


INDEX TO PLANETARY INVESTIGATIONS 


WITH DATA AVAILABLE AT NSSDC (continued) 


72-012A-01 
73-019A-01 
73-019A-14 
77-084A-05 
77-076A-05 
77-084A-06 
77-076A-06 
77-084A-~13 
77-076A-13 
72-012A=-05 
73-019A-05 
72-012A-02 
73-019A-02 
72-012A-11 
73-019A-11 
72-012A~12 
73-019A-12 
72-012A-13 
73-019A-13 
77-084A-07 
77-076A-07 
77-084A-08 
77-076A-08 


72-012A-06 
73-019A-06 
77~084A-04 
77-076A-04 
77-084A-03 
77-076A-03 


72-012A-09 
73-019A-09 
72-012A-10 
73-019A-10 
77-084A-02 
77-076A-02 
77-084A~10 
77-076A-10 


72-012A-10 
73-019A-10 
77~-084A-02 
77-076A-02 


72-012A-07 
73-019A-07 
77-076A-11 


72-012A-07 
73-019A-07 
77-084A-01 
77-076A-01 


MISSION 


BRIEF NAME 


JUPITER (continued) 


Pioneer 10 
Pioneer 11 
Pioneer 11 
Voyager 
Voyager 
Voyager 
Voyager 
Voyager 
Voyager 
Pioneer 
Pioneer 
Pioneer 
Pioneer 
Pioneer 
Pioneer 
Pioneer 
Pioneer 
Pioneer 
Pioneer 
Voyager 
Voyager 
Voyager 
Voyager 


Pioneer 
Pioneer 
Voyager 
Voyager 
Voyager 
Voyager 


Pioneer 
Pioneer 
Pioneer 
Pioneer 
Voyager 
Voyager 
Voyager 
Voyager 


Pioneer 
Pioneer 
Voyager 
Voyager 


Pioneer 
Pioneer 
Voyager 


Pioneer 10 
Pioneer 11 
Voyager 1 
Voyager 2 


3-axis Helium Mag. 
3-axis Helium Mag. 
Fluxgate Magnetometer 
Fluxgate Magnetometer 
Fluxgate Magnetometer 
Faraday Cup 

Faraday Cup 

Plasma Wave 

Plasma Wave 

Trapped Particles 
Trapped Particles 
Charged Particles 
Charged Particles 
Charged Particles 
Charged Particles 
Charged Particles 
Charged Particles 
Quadrasphere Anal. 
Quadrasphere Anal. 


Particle Anal. Telescope 
Particle Anal. Telescope 


Cosmic Ray Telescope 
Cosmic Ray Telescope 


UV Photometer 200-800A 
Photometer 200-800A 
Spectrometer 
Spectrometer 
Interferometer 
Interferometer 


Celestial Mechanics 
Celestial Mechanics 
S-Band Occultation 
S-Band Occultation 
Coher. S- + X-Band 
Coher. S- + X-Band 
LF, RF Receiver 

LF, RF Receiver 


S-Band Occultation 
S-Band Occultation 
Coher. S- + X-Band 
Coher. S- + X=-Band 


Imag. Photopolarimeter 
Imag. Photopolarimeter 
Photopolarimeter 


SATURN 


Imag. Photopolarimeter 
Imag. Photopolarimeter 
Imaging 
Imaging 


PRINCIPAL 


INVESTIGATOR 


Smith, E. J. 
smith, E. J. 


Acuna 
Ness 
Ness 
Bridge 
Bridge 
Scarf 
Scarf 
Fillius 
Fillius 
Simpson 
Simpson 
Van Allen 
Van Allen 
McDonald 
McDonald 
Wolfe 
Wolfe 
Krimigis 
Krimigis 
Vogt 
Vogt 


Judge 
Judge 
Broadfoot 
Broadfoot 
Hanel 
Hanel 


Anderson 
Anderson 
Kliore 
Kliore 
Eshleman 
Eshleman 
Warwick 
Warwick 


Kliore 
Kliore 
Tyler 
Tyler 
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INVESTIGATION CATEGORY 


Particles and Fields 


Radio Science and 
Celestial Mechanics 


Atmosphere 


INDEX TO PLANETARY INVESTIGATIONS 
WITH DATA AVAILABLE AT NSSDC (concluded) 


73-019A-02 
73-019A-12 
73-019A-05 
73-019A-13 
73-019A-14 


73-019A-09 


73-019A-07 


PRINCIPAL 
INVESTIGATOR 


MISSION BRIEF NAME 


SATURN (concluded) 


Pioneer 11 Charged Particles Simpson 

Pioneer 11 Charged Particles McDonald 85 
Pioneer 11 Trapped Particles Fillius 85 
Pioneer 11 Quadrasphere Anal. Wolfe 84 
Pioneer 11 Fluxgate Magnetometer Acuna 85 
Pioneer 11 Celestial Mechanics Anderson 75 
Pioneer 11 Image Photopolarimeter Gehrels 86 


INDEX TO INTERPLANETARY INVESTIGATIONS (FROM PLANETARY MISSIONS) 


INVESTIGATION CATEGORY 


Particles and Fields 


Ultraviolet 


Interplanetary Particles 


ID 


64-077A-04 
67-060A-03 
77-084A-08 
77-076A-08 
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Mariner 
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Pioneer 
Pioneer 


Pioneer 
Pioneer 
Pioneer 
Pioneer 
Pioneer 
Pioneer 


BRIEF NAME 
4 Cosmic Ray Telescope 
5 Faraday Cup 
1 Cosmic Ray Telescope 
2 Cosmic Ray Telescope 
10 UV Photometer 


11 UV Photometer 


10 Asteroid/Meteoroid Ast. 
11 Asteroid/Meteoroid Ast. 


10 Meteoroid Detector 
11 Meteoroid Detector 
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INDEX TO INTERPLANETARY MISSIONS 
WITH DATA AVAILABLE AT NSSDC 


Particles and Fields 


Radio Science & 
Celestial Mechanics 


INVESTIGATION CATEGORY 


Interplanetary Particles 


ID 


65-105A-02 
66-075A-02 
65-105A-08 
66-075A-08 
68-100A-02 
74-097A-09 
76-003A-09 
74-097A-04 
76-003A-04 
67-123A-07 
68-100A-07 
65-105A-06 
66-075A-03 
67-123A-02 
74-097A-10 
76-003A-10 


65-105A-01 
66-075A-01 
67-123A-01 
68-100A-01 
74-097A-02 
76-003A-02 
74-097A-01 
76-003A-01 
60-001A-02 
74-097A-03 
76-003A-03 


60-001A-03 
60-001A-01 


65-105A~-03 
66-075A~-06 
67-123A-06 
65-105A-05 
66-075A-05 
68-100A-05 
67-123A-06 
68-100A-06 
65-105A-05 
74-097A-08 
76-003A-08 
74-097A-07 
76-003A-07 


65-105A-07 
65-105A-04 
66-075A-04 
67-123A-03 
68-100A-03 
74-097A-05 
76-003A-05 
74-097A-06 
76-003A-06 


74-097A-12 
74-097A-11 
76-003A-11 


MISSION 


Pioneer 
Pioneer 
Pioneer 
Pioneer 
Pioneer 
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Helios-B 
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Pioneer 
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Pioneer 9 
Helios-A 
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Pioneer 5 
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Solar Plasma Detector 
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Solar Wind Plasma Wave 
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Field Detector 
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Electrostatic Analyzer 
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Energetic Elect., Proton Det. 


Uniaxial 
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Triaxial 
Triaxial 
Triaxial 
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Magnetometer 
Magnetometer 
Magnetometer 
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Fluxgate Magnetometer 
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Search Coil Magnetometer 
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Cosmic Ray Anisot. 
Cosmic Ray Anisot. 
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Cosmic Ray Grad. Det. 
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Cosmic Ray Detector 
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Cosmic Ray Particles 
Cosmic Ray Particles 
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2-Frequency Beacon Receiver 
2-Frequency Beacon Receiver 
2-Frequency Beacon Receiver 
Fine-Wave Spectrometer 
Fine-Wave Spectrometer 
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Light Photometer 
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PRINCIPAL 


Bridge 
Bridge 
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Ness 
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Simpson 
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McCracken 
McCracken 
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Webber 
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Eshleman 
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Gurnett 
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APPENDIX D - DEFINITIONS 


Investigation Discipline - The subject to which an investigation pertains. 
The possible entries are limited, and the NSSDC 
information files can be searched using this field. 


Investigative Program - Code of the cognizant NASA Headquarters office, or 
name of other sponsoring agency program. "CO-OP" 
added to a code indicates a cooperative effort with 
another agency or foreign country. 


NLA - No Longer Affiliated. Used in the spacecraft 
personnel section and occasionally with 
investigations to indicate that the person had 
the specified affiliation at the time of his 
participation in the project, but is no longer 
there. 


NSSDC ID - An identification code used in the NSSDC 
information system. In this system, each 
successfully launched spacecraft and experiment is 
assigned a code based on the launch sequence of the 
spacecraft. Subsequent to 1962, this code (e.g., 
72-012A for the spacecraft Pioneer 10) corresponds 
to the COSPAR international designation. The 
experiment codes are based on the spacecraft code. 
For example, the experiments carried aboard the 
spacecraft 73-019A (Pioneer 11) are numbered 
73-019A-01, 73-019A-02, etc. Each prelaunch 
spacecraft and experiment is also assigned an NSSDC 
ID code based on the name of the spacecraft. Prior 
to launch, for example, the approved NASA launch, 
Solar Mesosphere Explorer, was coded SME. The 
experiments to be carried aboard this spacecraft 
were coded SME -01, SME -02, etc. Once a 
spacecraft is launched, its prelaunch designation 
is changed to a postlaunch one; e.g., Pioneer-G, 
which was launched April 6, 1973, was given the 
NSSDC ID code of 73-019A, and the NSSDC spacecraft 
common name of Pioneer 11. 


oI - Other Investigator. 

PI - Principal Investigator. 
PM - Project Manager. 

PS - Project Scientist. 

TL - Team Leader. 

T™ - Team Member. 


D-1 


TRF 


Technical Reference File. A computerized 
space-investigation~-oriented bibliographic 
reference list maintained by NSSDC. Journal 
publications and other documents are cited, and can 
be retrieved by author name, title, or NSSDC ID of 
relevant investigation. Used to keep track of 
descriptive and documentation material, as well as 
to produce bibliographies of certain spacecraft. 
The TRF accession number begins with the letter B 
and contains five digits; for example, B10851. 


NASA 


National Aeronautics and 
Space Administration 


Goddard Space Flight Center 
Greenbelt, Maryland 20771 


